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LEGAL ROTICE

The observacioos, findings, conclusions and recormendations made within this
Teport represant the opinions of the INCINEER and are based upon available site
{nfornstion and limited site investigations. Reports, records and inforzation
prepared by othera were used in the preparation of the repore. The ENGINEER has
telled on the sane to de sccuvate and does not make any assursnces, representa-
tions, cr varranifes jertaining to the tecords or work of othurs, nor doss the
INGINEER mnke any certifications &s assyrinces except as explicftly ioplied.
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1.0 INTRODUCTION

This decument ¢s the Executive Summary of the Final Report of the Energy Surveys
of Army Hospitals/ Energy Engineering Analysis Progran for Darnell Army
Community Hospital, and related medical facility, Builaing 36001, Fort Hood,
Texze, This repoet is pripered under Contract No, DACAS3-84.C-0135 Modification
PO0N01, between the Department of the Army (Fort North District), Corps of
Engineers, and Chilton Enginaering, Chartered, This project has been executed
as 8 part of the Department of the Army's Energy Engineering Amlysis Program
(EEAP}. The overall objective of this project is to develop & systemitic plan
of projects that will result in the reduction of energy consumption in
compliance with the objectives set forth in the Army Facilities Energy Plan
(AFEP), without decreasing the readiness posture of tie Army,

The project evaluations ccntained herein tre performed in accordance with the
"trergy Conservaticn Investment Program (ECIP) Gutdance®, described in the
letter from DAEN-2CF-U, 4 March 1385 [5). The Scope of Work, MNDED-PM/ME, dated
1 Septamber, 1984 [1], {s used extensively fn performing this study and {s
presented in Appendix { of the Main Report.

The study methncology is segrented into three phases of work., Phase [ consists
of data collection and field insgection of Darnall Arny Coneunity Mospital and
Building No. 35001 facilities, plans, ard records, Phase 1 also involves the
tdentification of poteatial energy conservation projects. Phase [I consists of
accomplishing sufficient andlysis to develop a list of potential Energy
Conservation Opportunities (EC0's) bdased upon preliminary eviluations. Phase
111 involves preparing the appropriate programming documertation. This docurent
is the Executive Surmary of the Final Repore,

Section 2.0 of this Executive Summay discusses the anergy conservation
oportunities analyzed, the resulits of the analyses, and the funding
categarization for the feasible projects, Section 3,0 summarizes the resvlits o
this study, including conclusions nd recomrendations.
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2.9 ENERGY CONSERVATION ANALYSES

The ECO's developed within this EEAP study are categorized and descrided,
Utngzin the fimplementation cost and economic fed;ibiiity results, ECO's or
combinations of £CO's are categorized into the project funding categories
descrided in Section 2.1. Project packaging was isccomplished in conjunction
with Director of Facilities Engineering (DFE) and hospital personnel, Sections

2.2 through 2,10 describe the projects and technical results identified for eech
catagory.

2.1 Project Categorization

Energy Conservatinn Opportunities (£50't) are categorized into efght (8) project
types for the purpose of complying with objectives set forth in the sccpe of the
Energy Engineering Analysis Program (EEAP). The classification of ECO'S enadles
{dentification of the projects which should be implementad thnrough facility
funds, through the Energy Conservation Investment Program (ECIP), through other
non-ECIP funding programs {(QRIP, 0S0 PIF, PECIP) or do not apply to any funding
means. These categories are defined below, .

9 General Recommendations. Genaral recomnendations spply to the entire
ociTity representing ECO's essentfal to @ continufng maintensnce
program for attaining and meintaining efficient energy vse, These
seasuras involve operation and maintemance procedures fin which the
quantification of energy savings 13 impossidle to define. These
recommendaiions sre to be implemented by facility personnel on @
continying basis,

° Non-ECIP Projects
. "ﬁ Cost/Low Cost ECO's. These E£CO's are characterized by requiring
almal or no capital finvestment, 3 quick return on any finvestment
required, and {mediate tmplamentation by the facility engineer and

hospital personnel, No Cost/tow Cost ECO's are synonyrous with
operation, mintenance, and repair type projects.

. ick Return on [avestment Progranm (QRIP). This program {s for €C0's
&lcﬁ have a tatal cost not over $:100,000 and will asortize in two {2)
yrars or lass,

- 080 Productivn% Javestment Ffunding '(osn PIF{. This progrim is for

s naving & totsl cost greater than 000 and an smortization
period of less than four (4) yesrs.

- Prgducpvit% gnmncing Capital Investment Procram {PECIP).  This
program 1% for $ Maving 4 tctal cost of more FNLS‘JTU&) and an

mortization persod of less than four(4) years,

o  ECIP Projects, ECO's or cordinations of ECO's which qualify for ECIP
funding mustl comply with the fnvestirent, cnergr savings, ard econemic
feasibility criteris outlined ta the Eneryy Conservation Investment
Program, governad by the ECIP Guidance, 43 desuribed in the letter
from DAEN-ZCF-U, ¢ March 198% ([§). ECIP projects require & C4pital

&




{nvestment of grealer than $200,000 snd xzust exhibit & Savings-to-
Investuert Ratio (SIR) greater than ote.

¢ Projecte xcguirin‘ Further Investipation, These projects arc poten=
tlally viable ECO's which canrot be satisfactorily trested within the
scope of thia contract., They ruquira furthar study and analysis in
order to determine capital {fnvestment, energy savings, and economic

feasidility. Upon future snalysis of these poteatial projects they
can be claasified int2 one of the other categories outlin:d heredn,

q RonePeasiipie $C0's. Theye ECC's are non~faseibic bered upon ecoaceic
anslyc{e results ard show an SIK lecs than one.

9 Non-Appliceble ECO's, ECO's waich are movr-applicadle are for svstens
vhich %e a0t exist or {n vhich che systea alceady incorporstes the
ECO.

The hospital end DI'Z seaff will be consulted to deterc’ne how prajecie gheuld be
categorized. This will cccur prior tn the sudnjctal of the Dzaft Final Repert
and upon cotpletion of ECO analysmes, The final results of the praject categos
sization will be presented fn che Drafe Finsl Report.

2.2 Ganeral Recommandations

Gereral reccmcendations epply to the entire hospital facility representing
projacta that are easentiasl to ¢ continuing maintennnce proprez for essuring the
afficient cse of e=srgy. These wmeasuzes dnvolve operation and saiatenance
procedurss {n which quantification of energy aavings 18 itpussible to define.
It is recomnended, howaver, thet these sctions i1eceive high priocrity and be
iaplemanted as soon as possible., The ixplementation of these peasures s
crvedal to attaining and nsintaining the projectad energy savings idenzéfied
throughout this docunent,

In most cases chese Tactemendations ara to be {rplemented bty fartlity personnc.
on & concinuing dax{s. Hovever, dus to the current state of disrepair ond
misadjuntment of the hospital XVAC systums, soze cortly ore time ramedlies ere
reguired. The ECO reccemended to "Repair, Colidrate, and Adjuse KVAC Cortrola”
is one such zeundy. Thin 2ICO does huve {dentifiudle enerygv stvings 3nd is
thevefore analyzed as an 120, An aqually {zportant resedy invelves aty balances
ing all HVAC afr distribution systezs., This recomundations steas {rom the
cesults of the ALr Measurement Stud: conducted ot the hoapital. She resulls of
ehis 3tudy are presantad &n the folioving section. Oher general
teconcendatisng that are addrassed in the foliowing saction fasiude regular
service and calibration of UVAC equipment, personnel training, and the EYCS,
The finul sectton addressen the Medical Facilicy Buildiag No. 349001,

2.¢.1 Afte Balance HVAC Distoidution Svsterme

Aa Aty Measuredent Study wes conducted at Darnall Arey Cotrunity Hospftal to
deteraine Lf the Nospitel UVAC syatens require balancing, The focua amt resyltn
of this study sre presentud in Seccion 2.2.1.,1. A rvelated ntudy conducted by
the Untged States Arsy Envircnzental Hygfene Agency (ATHA) nuppores the findings
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S ©

ek




-

of the Afr Measurement Study conducted under this cortract. The conclusions of
AERA study are driefly summerized in SIction 7.2.1.2. Llastly, Section 7,2.!.3
presants recommendations for air balancing the hospital RVAC systens,

2.2.1.1. " Alx Measurement Study

An Afr Mersurement Study of the hospical HVAC systems vas conducted in April,
1986. The reader is raferred to Volums IV, Air Measurement Study, of the sain
document for the complate data and results of this study. The study favolved
esasuring and recording air hundler equipment running data for twenty=three (23)
supply air fans and tventy-three (23) return air fans, plus the supply and
exhsust fans for the heat recavery system. The running dats included volts,
saps for each phase, motor rpe, and pressure profile (total pressure, statie
pressurs acroas coils) at a given air flov, Dxct traverse air netsurerents to
deterpine sotal supply air flow and return air flov of the twenty-three (23) air
handlezs, plus supply and exhaust air flows of the hest recovery systes ware
3lso cenducted, ‘Total air flows were messurad during chotmostat calls for full
cooling., T(n dual duck systoss, messuresents vere made in both the cold and hot
ducee during the caal for full c¢ooling. Al flov muvaserements vers also
condusted at supply air diffusers and/or amixing doxes. The masasurenents were
based wpon a sumple of & ulatmum of tventy percent (29%) of each of the
teenty-cthres (2)) supply sir hendlers. These data are used to gubdstantiate sir
balasce prodlems.

The traverses of the duct systems and static pressure resdingk for eack of the

b air bBandling univs vers gerforwed using an electronic digital alcro-gancmeter

manufactured by Nuotzonies end & pitot tube manufuctured by Dwyer Insgruments,
The supply eir difveer flovs were messured with & Shortridga Flowhood. The low
volocity gridl was insarted {r the hoad and the calidration factor for the hiod
vag established by pitot tube traveraw at the jobsite. All smperage resdings
were takon with a digita) ammeter sanufactured by Aaprobe, Hpm resdings vere
tokan with a Jaquet No, 2301 =p» ceuntsr.

Tadble 2.2.1 suvaarizes the rosults of the air flov measursTants of the air
hendler systems, This table 1ie2s the supply end return air flow resu.t {n
relacdion to design condicicns. The percent low or high vhen compared to design
air flows ds 4ndicated for e¢ach systea, Comments Cegsrding noted systexs
deftciancies are also linced.

As can te gseon (n Tadle 2.2.1, over zeventy-five percent (73%) of the supply and
return air delivery vatas are lover than design sir flcas. The rameining
tventy~five psrcent (231> are efther &t dasign or ar: higher than deatgr &ir
flowzages. ‘The lov afr flovs average thirty percent (303) Below design .avals
and are a9 huch 83 sixty to mevenzy pezcent (60-70%) lov for weme fans, The
paiority of the &ir cutlet measuremens, that provided sazples cf each afr
handler's eupply d(ffusern, also shoved Jow air flovs. These results are
presented in detall ia Volume IV of this document.

The sesnured sir flows a4t supply end ceturn fens, and at roow supply atr dif-
fusers vary considezably from design air flovs. Most air flovs are vell delow
design fevels causing hunan comfcrt prodlems, ae well 2¢ fnalecuste ventilation,
These rasulte clearly show the seed for ¢aapleto KVAC distridutien systen atr
balansing,

- — ———
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TABLE 2.2.1 (Continued)
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In addition to air flow gees r 223t results, the A{r Neasuresent Study {den-
cifies nuzarous HVAC concrol « ,-em prodless. The most sigaificant of these
peotileas which apply to many ¢f *te systess are:

¢ Therzostats are out of calidracion and several are inopersble. Also,
sone of the sprenge that hold the themoscat to the nounting base ste
distorted such that they no longer holu the thermosca:.

] The air handler recetver contrallers located in Hechanical Rone 3B
blev 2 atrean of ol: out of the bleed port ducing the tests. Other
panels also appear - huve oil in the coniroln.

] Many of the outstda vantilation air contsol systees ware either
faoperative or vere not sat properly. TFor exasple, outside afr danper
linkages vate found disconnected or Ln & dind, These s{tuacions cause
¢ serdous lack of ventilation alr,

0 The conttols serving che fan {nlet vanes on the afr handiing unizs do
not sontrol static pressure properiy, or the alr handling wvait und
recurn fan vorrex damper 444 not track properly. Ip some cases che
controllers wers "unting”.

The {ndividual prodlems noted for each air handler are fdeatified in Tahle
2.2.1,

The above systam deficisccies end <hose listad in Tadle 2.2.] are aot only
detrizental to the dullding cowfort conditions, but sisu creata significant
heslth hasazde. The abaence of properly dalanced afir flova and the lov air ficw
conditions cause Saproper sir changes in the various hespital use aress and
diseups the proper pressute bdalanca detween adjacent areas. The outside air
system tontrol prodlems csuse inudequate ventilation asir. Tiess deficiencies
verifiadly suppurt ths conclurion ghet Dernall Army Compunity Hocpital ¢ not in
complisnce with ETL 1i10=-3-344, Interior Yechanical Design Cornditions for
Med{cal Facidities, & October, 1983, These oeystes {nadequacies shiuld Se
repaired immedincely,

2,2 1.2 Snvironmental Hygiene Agency

In esrly Rovesher, 198% che U.S. Arzy Environzents) Hygiene Agency evelusced
selacted ventilation aystems at Darnall Arzy Costaunity Yonpical., This study
coaducted air flow uessurements of specific critical hospital asreas including:
nuclear medicine, operacing surgery/delivery roons, pathology. snd redin.opy/
autopsy.

The rasults of this study directly support the findings of the AMr Yesnurement
Ssudy. The tajority of the above streas did not aent minfmun ventilation re-
quiretients and vere lower than destign sprc{ficetions. Also, izprsper pressure
baluice situntions betwean sdjasent spaces vere slso found, as vell aam contiel
systets deficiencias, The final recoumendaticns of the study sve to rubslance
tha ventildation mystens and to osintain o= rveplaca malfunsrioniag controls,
These conclusnions colnside vith the Afr Measurenent Study recodmendatioss,
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,2.1.3  Racompendations

Jased upon the Alr Measurement Study and the Environmental Hygieme Agency study
results, the HVAC distribution recocmendations are gutrsarized, ‘The hospital
8VAC systems are currently providing inadequate air flows and ventilation air,
Additdonally, the atir flows vary considerably from ares to ares and rarely watch
denign conditions. This situation not only causes hudan comfort problans but
slso posen significant heslth protlezs due to the lack of ventilation air and
due to isproper air prassure balances Becwesn spaces. Cansequently, all the
houpital HVAC diseribution systems must be air balanced 2o provide proper air
flows, ventilation, and pressure bdalances.

Additionally, HVAC control systems are in poor condition and cus? be repaired
and caltbrated to provide proper RVAC control., This recommsendition is presented

ccpu:atoly below and oust be implenented cto achieve effective sir dalance
results.,

2.2,2 Regularly Survice/Calibrate KVAC Equipment

Tha HVAC control syszams at Darnall Army Cemmunity Hespital are (» a stata of
diurepalr, The existing control systems deficienciss are sddressed in detail :n
Section 2,2.3,2 (Tadles 2.2.7, 2.2.8, 2.2.8A, and 2.2.9) of the Main Repors and
sdbove as a result of che Air Measuremsne Study. Thin equipzent wust de serviced
to bring all control components dack into proper operating condition, The HVAC
controis servicing includes calidracion, adjusteent, end rvepair/replscoment, as
aendad, of all room thermoststs and huoidistacs; sll air handler tersinal unlt
controls; and, all air handler controls {ncluding ctenperature, husidity,
prassure, and flow sansors, control valves, tveceiver contrellera. and dampar
controls and linkages.

A one time repair of the HVAC controls is 2ddresved {n the ECO titled "Yepatr,
Ca.idbrate, and Adjust UVAC Controls". The total cost to {mplemane thin prolect
15 $35,0:6. This one ctime cost will dring ell control systems back {nto proper
and efficient operating ¢oadition.

Tue implementation of this ECO alone will, houvever, not dnnure that these
syntetns ramair in proper cperating conditions, It £s essancial that these
syntens be usintainad on & continuing banis to insure ensrgy efficlent opera-
tion, and Co insure that the energy savings projected in the sdove ICO and other
ICO's recosaended in this sntudy asre realized for years tu cae. For thase
reasons, an annusl cost co maintain these systems is includec In ths econcaic
analysis of tha above ECO, This armual cost is estinmated at $36,021.

Congseguently, the hospital KVAC systems nust de regulerly gerviced and calidiat-
ed by building mafntenance personnel or by an outside contrals contrecor. The
best vay 20 accomplish this is to dnstitute a pravenlaciva raintenoncu syitenm,
sanual or cosputerized, to insure that equipsent i3 serviced in &4 ticely sanner,
The iaportance of this recormendation cannot be stressed 4rough, Continued
maintenance of tiske coatrol syscers 1is enaential to eflicient tuilding cpera-

tion, )




2.2.3 HVAC Maintenance Personne’ Trpining

In order to implement the above reco~re - 'dations associated with @ prevertative
raintenance <vstem, it s apparent that edditisnal training ¢f maintenance
perscanel i3 necesiaey. One of the primary restons the AYVAL systems are in poor
operating condition s the lack of maintenance personrel \ncwledgy of the
operstion and matntenance of the hcspital systems,

The hospits] HVAC systems are not simple systens. They are, however, excellent
state-of-the~art VAL systome. These systems nrovide excellent control capadite
ities and have excellent energy efficient characteristics. If properly main-
tained, these systems will provide good human corfort conditions in an energy
efficient manner,

Tre training of both maintenance raragement personrel and KVAC naintenence
personnel is highly roccmmended. HVAC cortrols courses which scdress stateeof.
the-art control nperaticn and maintenance, and new tecshrologies dre suggested.
This training will insyre the proper raintenance of these systers and enersy
efficiant operation. Reccmmended couvses which are part of the Army PRCSPECT
program incl yde:

¢ Energy Conservatiun in Existing Buildings
Cosrse No. PIMECB Dyrstion: 138 Hours Cost: 608

0 Energy Comservation in hew 8.ildings
CoJrse No, PIMECP Durstion: 38 Peurs Cost: $60S

0 Mechanical Inspection
Cosrse No, TIMMIN Ouration: 40 Mours ost: §$310

o PRefrigeration and Air Conditionirg Ingasction
Course Ko, TIMRACIN Quratison: 40 Mours Los2: 8335

0 HYAC and Refrigeration Hysten [ngpection
Course No, PIvHis] Duraticn: 40 Hayrs Cost: 8865

Lasziy, spacislizad courses are offered by the mgior condrals co-danies (Rarder.
Colman, L.uneywell, Johnson, anc York). These can gererally be crranged or the
fort Hood arer, Countacts for thesg couvses are shiwr below, Perstrnel should
seek out the particu'ar area of WYAC controls fa which they are deficient ang
take course offered by thete ctroanies,

¢  Barbor-Colman Lseder<Cole-an Training Center
_ thergy Minagetent Group

535 3c!man entar Drive
Rockford, 1L 61125-7040
(815) 397.7420

¢ Honewwell $.¢1ding Services Ofvision
- tustorer Tritning Services
1110 West Hocxiagb&rc Line
Collas, Tx 7524
{213) &R2.7€20
Contact: Jonay H:1lg
&
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o  Johuson Johnson Controls, Iae.
Training Institute/Mss
507 Eet Michigan Strect
Milvaukee, W1 33202
1=(800)~358-9930 txec. 4L12

9 York York Insticute of Air Conditioning
and Relrigeration
Borg Varner A{r Conditioaing, Inc.
P. 0. Box 1392
York, PA 17408-1892
(717) 7716299

A #ccond ares of primary interust s the calibracion, eperation, and saintersnce
of the prissry UVAC equipnent, Treining of the boiler and chiller operazion
perscwnel in statecof-theeart equipmenc, muintenance, operation, contzol syse
taus, and nev technology is esseatial to energy efficient performence of darnall
Arey Community Howpital's equipment, Twe courses are recommended to obtain
boiler craining, The first is offazed hy:

De. Duprea Maples

Bodletr Effsciency Institute
P, 0. Box 184208

Baton Rouge, LA 70893
(504) 188-3792

The second vecommended course is titled “Boiler Contrel and Maintenanca Sezinar"
and 43 offared by:

Bavaaa Coasulting Energiste
1200 South Rock Boulevard
Sparks, NV 89431

{702) 356-4331

Contact Art Hawnan for {nformacion on the three day, $400 course.

Chiller opearstion snd natintenance classes ara offered by Honeywell (set Lubbdeck,
Texss addrean mertionad previously), Trvene Aflr Conditioning, end Cacrier air
Conditioning. Zontacts ere listed delow:

Trane Aflr Conditioning
251 Commerca Cirele
Sscramento, CA 93319
(916) 9294400

Carrier Mountan Cos.pany
P. 0. Box 193C8

7007 Katy Road

Kcuaton, TX 170
Contace:r Laegy Stiroux

The Army PROLPECT ccutsen alsn cover afr carditianing ard refrigetatfon inforti-
tion.




National orgsnizaticns can also play an isporzant zcle in educati{on, Thsy offsr
up-to-date faformation on new products, maintenance techniques and proceduces,
and notification of training mezinavs. They typically publish monthly sagazine
or journnls., Affilliacion with these societies {s valusdle,

Meabership in association such as the following {s highly advocated:

ANSRAE, 1Ine.

1791 Tullie Cirele K.E.
Atlanta, GA 10329
(404) 636-8400

The Association of Energy Enpineers
£§025 Plessentdale Road, Suite 340
Atlenta, GA 30340

(40h) 447-508)

The Association of Professisnal Energy Manasgers
1 Markxet Plaszs, Suste 3001

San Fransiaco, CA 94103

(61%) 33:-80%%

Nezbership in nstional organisations typically includes a sudscription tu the
sroup's magazine. Other ‘aformetive journals should be scquired vis pudltcation
aubscription. Suggested nariodicals with their 1987 contacts and srices
inc.udae:

Energy UVser Nevs

P. 0. Dox 402

Martinsville, N5 08836

Attn: Cireulation Departmen:
1 (800) 4474700

$0 {asuas/¥r - $56

Piping/Reating/Adr Conditioning
P. C. Dox 95739

Cleveland, CR 44101

(312) 8610880

12 dssues/Yr - Pree

Ceasulting Engineer
Cireulation Departent
Sarcington, IL 40000
£312) 3811840

[2 tesute/Yr = Pree

Specifying Engines”
270 St. Paul Street
Denver, CO 8C20%
(303 388.451}

13 {asues/Yr » Free

1o
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Plumbing Ingineer

{35 Addison Avenue

Eiahurse, IL 60126

(312) $30-6161

12 tssues/Yr - F.ee to Goverrnent Officials

Pover

?. 0. Box 2031
Hahopec, NY 10541
(914) &28-0108

12 tsaues/tr - §16

Sudseriptions to periodicale are a good cornerstone for dutlding & reference
14dcary. Literature should de collected and orgunized dy anaintsnance trade.
Along with journals, the refarence lidrary sheuid contain coopany publications,
books, equipment data and other ralevant information. The value of such a
lideary cannct be streased eaough, snd fmmediate action {s suggested.

$.2.4 Energy Monitoring and Countrol System (EMCS)

The maintenance probleus and personne! training ifssues presented for the MVAC
conRrol systass also apply to the ENMCS, A one time tepair, adjustment, and
recalibration cost for the EMCS (s included in the ECO titled "Expansion of the
Existing EMCS". The azalyeis of this ECO also includes annual mainterance
costs. Again, saintsnance of thesn syutems 13 eseential tu che proper and
efficient cperation of the IS,

The EMCS Master Control Room (MCR) wquipment {s currently located in an essily
accesrible and dirty eavironaent. All KCR equiptsnt should be locsted in a
clsan, fsolated soviromaent with a devoted efir conditioning system. This will
inprove IMC3 parformance by teducing dowvntima caused by {mproper terperasute and
cleanlinees condicions,

As vith the X¥VAC control system hs isportanca 5! a pruventative maintemance
system and crained EMCS operaters cannot be stretsed enough. Identice! tec-
cemendations for tratining are applicudle to the EMCS and sre outiined in Section
2.2.1.

2.2.% Meclical Facility Bulléding No, 36001

HVAC and ganaral maintecance of sechanical systems in 8lso crucial tu attaining
and saintaining projected energy savings for Butlding No. 38001, & dedicaced
progras to train perscnnel to regularly service and cslibrats equipnent is
highly vecomaended. As with the hospital, the importance of this recommincetion
canno: be stressed highly encugh.

There (s one tecormendation specific to Building No. 36001, The supply rocn vas
cluttersd at the tize of the field Lfavestigation, and the radiat rex {n the toon
were obacured. They should de clemred as soon as possidble, dafore the aext
heating season degins.

I




.3 No Cost/Low Cost Profects

Section 2.) presents the No Cost/Low Cost ECO's recomsended ss projectan for
fgplemantation by Darnall Army Coxmwunity Nospiral and by Muilding No., 236001,
bdoth at Yort Wood. The projucts are characterized by requiring minisal ce e
capital {investzent, & quick retuin on any {iovestnent required, snd ivmediate
mplesentation by the facility engineer and personnel.

Ten (10) Mo Cest/Lov Cost projects are recomzenied for imaediate inplemencation
at Jarnall Aray Communicy Vompical, and four (&) ave recow snded iozr Buuiding
Yo, 34001. The projects are structured so that lucal funding cur Ve gppropeie
aced by tha facilgcies. Thess projects sre discusned in Sectiorg 2,3.) through
2.3.16, and sumasvized in Section 2.).15. Modificatfons are recommended ‘for
lightiag systems, for the eavelope, ths dovest.: hot water systems, the HVAC
systess and controls, end for specilal facflities such as lsundry dryers Jnd
slevacors,

2.3.1 Lovar Dovestic Mot Water (DHY) Teapecrature ~ Darznsil

This project recosmerdis lovering the DHW tempersture setpoint froz 120°F to
112°F.  Savings ectur due to reduced standdy heat losses froa the tank snd
pipes, vhich ave directly proportinaal 2o the setpolne,

The project r .irer an f{nventment of $40, end saves 330.4 MBeu/Yr of naatural
ges. The cor. .ponding dollar sevings are $1,973/¥r. The SIR 43 823.36 and the
sizple payback is 0.02 years, or spproxipately one veek,

2.13.2 Ueiiize Existing Exhsust Atr Hant Recovery Systea « Derrall

This project recomvends turaing on the exhaust ale hest recovery system,
Saviags Tewult Sy tranaferring heating or cooling enargy fron the extaust alr to
the incoming air, rather than exhausting {t.

The projens cosis 334, and saves 230.1 MBtu/Yr of electefcicy or $735, The SIR
g 263.26 und the simple pavback s 0.04 vears.

.3.3 Reinstate Automatic Control Punstions of Imsrgy Managezent Contrel
Systes - Darnall
This project vecormends using the DMCS to shutdown approprisce air handler wnits

dusing unoccupied perlods, aad iInplementing wotaing wam up, conditicaiag an
ares vichout lacrnducing (and conditleniay) euteide ailr.

The faplemencation cost is 82,741, The exergy savings érve 3,684.2 WBeu/Yr of
electricity, and 2,63).4 MPeu/Yr of natural gan, The total savings ore 8,315.8
VBeu/¥r and the equiveiant $26,499/Yr, Increaved costs of 38:0/¥r result im
onaual sevinge of $25,6%9. The SIR e 120,13 end the sairple pavback is 8.10
years.
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2,.3.4 Repatr Existing Solar Docestic Vater Heacing System = Darnall

This project recommends vepalring and recalidrating the wolar domestic wvater
heating systen controls, Correct oparation will rasult, so cthat the solar

system will praduce hot water that would otherviss de provided by she hot water
generators,

Froject tnplunnntatio$ requires $1,322 and saves $10,378/Yr. En¢vgy savings
include 663.0 MBtu/Yr of electricity amd 2,264.4 MBtu/Yr of astural gas, tctale
ling 2,929.4 MBtu/Yr. The SIR is 82.37, end the simple payback 1s 0.11 years.

2.3.% Reduce Stiesn Distribution Pressure - Darnall

This projact recozmends lowering the antean temperature setpoint fros 328°F (100
PSI) to 303°F (70 PSI), Savings rvesult from veduced standdy heat losses,

The project’s cost is $40, Savings are 29.3 MBtu/Yr of natural gas, and the
corvespoading $108/Yr. The SIX 4s 43,17 end the ssuple puvhack is 0.3 yaars.

2.3.4 Shutdown Blovators st Night « Darnall

This projact recommends night shutdown of three (3) elevators, for eight (8)
hours each aight. Tlectricity savirgs will result,

The project raquires & $531 imvestment, which will nave $904/Yr by saving 307.8
MBeu/Yr of slactrieity. The SIR 1s 18,70 and the sinple pevdack in 0.55 yesvs.

2.3.7 Iascall Shower Flow Restriciors - Dsznall

Thin projuct recormends {nstalling shower !lov restrictors to redute liot weter
consuzption. Ratural ges savings rasule.

$2,692 i3 naeeded for implemencation, and will save §1,818/Yr. The ereryy

savings are 488.9 MBtu/Yr of natural ges. The SIR ds 11.30 and the eimple
paydack 4a 1.33 years,

2.3.8 Provide Motlon Deguctor Scntyn) of Selectad Intertor Lights - Darnall

This projsct rscommends installing motion detasctirs {n the second floor wmedical
1irary to econtrol lighting. PTlectricity savings will vreauvlt form reduced houvs
of lighting,

The project requires $882 to f{splement, and eave $271/Yz. There ave £238/¥2

savings frem the 77.8 ¥Bru/Ye wlectericity savings, arnd 843 savings from reduced
laap teplacenent, The SIR 48 2.3% #nd the siaple payback (s J,9) vears,

.39 ingtall Motior Datastors on Reat Room Lights - Dasnell

This project recoemends inscalling sotion detmceors on the rest room Llighes,
Slacericity savings will tesult from reduced lighting hours, and reduced alr
conling dadands., An tncrease in hanting erergy ccnsunption will occur,

i




The project costs $2,688 to implenent, Electricity savirgs are 71,7 ¥3tu/Yr,
The annual energy dollar savings are $5C4. ton aenergy savings from less
frequent Yamp replacenent is $181/Yr, resulting in tota) annusl savings of $685.
The SIR i3 2.82 and the sinple payoack {f 3,53 years,

2.3.10 Weatherstrip Exterior Doors - Darmall)

This project recormends soaling air spaces arcund the entrance ucors. This will
r;duc: the infiltration rate and thereby reduce the energy consumed conditioning
the air,

The project requires an investment of $367, ard will save $66/Yr, Energy

savings dre 0.3 M3tu/Yr of electricity and 18.4 M3yu/Yr of natura) gas, total-
ling 18,7 MBty/Yr., The SIR {5 1,92 tnd the simple piydick is 5.13 years.

2.3.11 Lower Domestic Hot water (DHW) Temperature « Building No. 38901

This projecy recomrends lowering the DHW temperature setpoint from 130°F to
118°F.  Savings rasult from reduced 3tandby heat losses from the tank &nd pipes.

The implementatfon cost s $14, The project saves 4B.0 MBtu/Yr, correspording
to §178/Yr. The 3IR s 206,15, and the sirple payback is 0.07 years.

2.3.12 Install Shower Flow Restrictors - 8uflding No. 36001

This project recommends installing shewer flow restrictors to reduce A¢t water
consumption, Netural gas savings result,

The project recuires $5694 to implement, and saves 90.2 M3tu/Yr of natural g8,

The cost savings are $335/Ye., The SIR fs 8.07 and the sinple paybeck s 1,87
years,

2.3.13 fevise tfficient HYAC Controis Qparation « Butldirg No. 36001

This project recomnends retornecting the night setbick and ashiert lockout
control functicns to prevent unnecessary or excessive conditioning,

The 84,500 cost wfll result 9o 3%56.2 MBtu/Ye electricity savings an¢ !,613.%

M8ty/Yr natural gas savings. The tota) cost sevings ave $8,519/¥r, Tre SIR 1%
28.8% and the simdle payhéck s 0.48 years.

2.3.14 Insulata Demestic Not Water (DWa) Pipes - Ruildien No, €001

This project recormence inqutating applicadle ot water pides, reduting naturs!
¢4s consuzption by lowering hest Voss from the pipes,

The cost 1s $52.C0, and the pro‘ect seves 2.5 M3tu/Yr of ratyral gas. The
g0l Yér savings are $8/Ve,  The 5)K is ,RY ane the simple pagdack 18 4.02 years,

14

Oi

C

Ol




3.3.18 No Cost/Lov Cost Protect Sumary

The analyses results for the No Cost/Lov Cost projects are shown in Teble 2.3.1.
The cable includos energy and dollar savings, implementation eosts, $IR's and
simple paybacks. Subtotals ars presented for Darnall Azmy Comguaity Hospical's
total No Cost/Low Cost projects and for Building No. J6C0)'s total.

It will cost $11,377 to fsplemant all of the No Cost/lov Cost projects for
Dernall Army Community Hospitsl. The electricity savings are 7,156.9 Mdeu/¥r,
and the natural gas savings are 5,937,8 MBeu/Yr. The 2anua) doller savings from

all the projects are $42,306, The cusulative SIR is 48.0% and the simple
payback e 0.24 yeavs.

The total irpleaentstion tost for the N¢ Cost/Low Cost projucts for Buiiding No,
36001 s $5,260. Thera are 836.2 Weu/Yr electricicy savings aénd §,7%4.2
NBeu/Yr antural gee savings, and the corzesponding $9,041, The cumulative SIR
1s 26.2{, and the sizple puydack is 0.52 yeazs.

2.4 Quick Return on Investmant Projects (GRIP)

This section presents the two (2) QRIP projects recomrended for {aplenentation
et Daranll Arzy Community Hospital. There are ng QRIP projects for Building No,
J6001, The projects requite implenentation invesczents of less chan £100,000
and sust emortize fa two (2) years or leas,

2.4,.1 Riduce Lighting Levels - Darnell

{8 project recomzands reducing iighting levels in overlit areas of the hospi-
tal by elther delanping or installing pover reducers. The totel cost of this
project {s $64,348. 12,041.5 MBetu/Yr of eleccricity aze esved, while 911.6
MBty/Yr coze natural ges is consumed, The nec 11,129.9 MEtu/Yr recduced consuape
tion suves $32,010. Additional savings froe raduced lasp zreplacszent are
$4,972/%r.  The annruel savings are $16,382, The $IX 4s 8.33, and the sieple
payback is 1.37 years.

Y Inscal] Vardadle Preguency Drive on Chilled Vater Puaps - Nawnall

This projuct raccmeends installing variable frequency drive on the chilled vater
susips 8o chat the flov rate variee according to the cooling load. This control
sethod reduces elsctitcity consumption of the pump 4,.832.6 ¥hte/Yr, saving
$14,060 annually, The imjlemencation cost ds 826,365, remulting in sn $1R of
4,55 snd 2 efople paylrack of 1.66 years,

2.3 08D Producelvity Investment Yunding (OSD PLF)

No ECO's recormendad for 4mplementation st Darmall Army Commurity Horpital or
Building No. 36001 acu categorized as OSD 2LF projects.
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2.6 Produceivity Enhancing Capital Investmant Prograa (PECIE)

This section pressnts the two PECI? projects reconmendsd for implamentation st
Darnall Aruy Communicy Nospital., Thavre are no PECIP projects for luilding No.
3800t, The PICIP program funds projects that cost more than $5,000 end seorcise
in four (4) yvars of less.

2,6,1 Repair, Calibrate, end Adjust WVAC Controls - Darnall

Thie project racommends reducing outside af{r quantitiss to standard levels,
resetting iaterior space thermostats to 73°F, resetting prehest cempersture
setpoints to 33'F, returning dual duct syatem het deck controls to design
coaditions, and recurning supply eir temperaturs satpoints to design levels.
The isplesentation cost 18 §$33,036, and snnval maintensnce ¢tosts sre $36,021.
Electricity consvmpeion is teduced 8,826.7 MBtu/Yr snd natursl gas consumption
is veduced 9,116.1 MBetu/Yr saving $39,273. 7The annual savings sre $23,251, the
SIR {a 8,94, and the simple paybeck {s 2,12 years. ,

2.6.2 Prcwide Variabls Pre
Nozory - Dernall

This project recoamands instelling vertable freguency drive control on the
variable air volume fan motors. The meters typically rum f{n the 403-703 CPM
range, vhere there 1a grestly reduced sonswmption welag variadle fraquency derive
rather than the existing Anle¢ vane control. The cost fs $27,828. Savings are
3,692.8 MBeu/Yr of alaectricity, vhile incressing natural gas consumption 15.4
MBcu/¥r., The annual cost ssvings eze $10,798, she BIR 18 &4.4) and the simple
payback 1a 2.3% yesrs.

uency Drive Controel at Varishle Afr Volume Fan

2.7 Other Prodacts

This section presenca cther feasidle aon-ICIP projects vhich have not yet been
catagorized. There are three (3) prejects for Darnall Aray Community Wospital,
and fou: (4) for Medical Fecility Butlding No. 36001,

2.2.1% Provide Boilet Stack Meat Racovery to Precheat Feed Vetey - Dacnall

T™his projact racosmends cransfercing heaz fron the bofler exhaust jeses to the
feed wvatsr using & atack heat recovary system on the three (3) betlers, The
inplenertation cost ie $19,628, and cthe project eaves 1,005.4 Ndeu/Ye, The
ennuel cost savings of §3,740 result $a en SIR Of 3,19 and & stuple pavdack of
4,72 years.

3.2.2 Reclaim Haat Fi'om Kicchen Rxhsuse ASr - Dernall

This project reccamends reclaising heat from the kitchen axhauset air, vsing a
"run around eycle syntes" o prenest fncoming supply afr. Rine (9) atr te
1iquid heat exchangers end an ethylene glycal eircuvistion foop ere raquired,

Y




The cost s $34,673 and will reduce natural gas consunption by 787,2 MBty/fr,
chegost savings of $2,938 result in an SIR of ).41 and a simple paydack of
.66 years,

2.7.3 Replace Incandescent Lamps With Screw-In Flyorescent Lamps - Darnall

Ihis project recommends the replacement of Incandescent lamps with high effi.
clency fleourescent lamps, Electricity tevings reswlt,

$21,258 ts the total construction cost, and the project saves 688.2 MBtu/Yr of
etectricity, but increases natural gas (heating) consumption by 100.4 MBLu/VYr.
The net energy sdvings are 578.8 KBtu/Yr, correspondiang to $1,643/Yr, Non
energy sevings/costs arise from changes in Yamp replacement costs and schedules.
The non-energy savings are $1,806/Yr, for total annual dollar savings of §$3,455.
:h:sSli 1s 1.05. The simple payback is 5.5¢ years. For MCA funding the SIR is

2.7.4 tnstall Autoratfc Yalves on fan Coil Units - Butlding No. 36001

T™his project recommends installing dutomatic valves on the fan cof) units to
prevent hot water flow through the units when there s no heating demand, TYhe
necessary investment is $11,127 and wil) save 37.7 MBtu/Yr of electricity and
301.2 MBtu/¥r of matura) gas. The annual savings are $1,230/Yr with a resultant
SIR of 1.80 snd a siwrple payback of 8.14 years,

2.8 Provide Laundry Dryer With Electronic lgaition - Bullding Ko, J6001

This project proposes replacing the leundry dryer's flame pilot Yight with an
elecironic fgnition ynit. The unit costs $267 and saves 7.0 MBtu/Yr of natural
gas. The $26/Yr savings resylts in an SIK of .51 and 2 simple payback of 9.96
yoars,

2.1.6 Install High Efficiency Boiler o Building Ko, 36001

This project proposes installing a high efficiency modular bailer system to
replace the exisiing old, inefficient bdoiler, The $28,140 cost sdves §74.6
MOtu/Yr of natural gas. The energy cost savings are $3,439/Yr, Vater con.
ditsoners cost $35/¥r, 30 the annual savings are $3,404, The SIR s 1.50 and
the sinple sayback is 10.C8 years,

2.71.7, Provide Thermostat Cuntrol of Entry-May Radiators - Building No. 3600}

This project proposes proefcding thernostat cortro) of the entry-way raéiators.
They currently operate twenty four (24) hours per day during the heating smason,
The $1,269 fmplemertation cost will pravide 6.8 MBtu/Yr of elestricity, end 19.0
Mitu Ye of natera) gas. The 25,8 MBtu/Yr ercrgy sévings corvespond to §R9/Yr,
the SIR s 1.07 and the simpe payhack is 13,15 years,

L




Energy Conservition Investment Prograr (EC1P)

" 2.8
0 This section presents the Oarmall Army Community Hospital's group of £CO's that
are classified as an £CIP project. To qualify for the ECIP, the project's tota!
capital investmant must exceed $200,000 and the project must axhibit an SIR
greater than one (1.00). .

2.8.1 KVAC Modification « Darnall

This €C1P project combines three (3) ECD's into one package. Each £CO has an
SIR greater than one (1.00) and is highly recommended 7= implementation, The
following sections present a discussion of each ECO in this ECIP project,

2.8.1.1 Install a Srall Botler

This ECO rucommards installing & five (5) MBtu/Mr doiler at the hespitsl. The
existing doilers are each 10 MBtu/Hr boflers. The average load on the doflers
{s considurgbly less than the capacity of any one existing doiler, so the
snaller bofler will operate rore effic1cntl{. The new boiler costs $74,620,
Energy savings dnclude 932.) MStu/Me of electricity and 3,776.9 YBtu/¥r of
natural gas. The dollar scvings are $16,790/Yr. The SIR s 3.57 and the simple

yback 18 4.00 years., With a SIR of 4,00 the project can be considersd for
ECIP funding.

i
i
i
!
i
i
B
lo 2.8.1.2  fxisting Energy Monitoring and Contral System (EMCS) Exgans lon

This €CO recommends expansion of the existing EMCS to control the KFVAC systems,
The measures include:

)
N

1.  Implementing hot deck/cold deck resat based on control'ing the tempere
stures 1in proportion to the zone derand rather thin deing set constant
or ased on outsde air tenpersture.

2. Resetting she hot .«ater supply temperature $0 the teeperature Can be
reduced when the demand s low, reductng losses.

3. Duty cycling the noncritical HYAC equipnant for five (5) rinutes out
of each cperating hour.

€, Nepairing, recalidrating 4nd mafntaining the existing EMCS,
This £CO can be implemented for $124,262 and saves 12,300.3 PBtu/¥r. The cost

savings ere 315,511 annually. The resulting SIR 13 2.33 and the simple pashack
s 7.21 yeers,

. 2.86.1.3 install High Efficiency Motors

This project recotrands replacing standard ef<iciency supply, return and eshagsi
far motors in the hospital with high effictency models. The ECO costs $39,862

l to implemant, and will save $3,838.4 MBtu/Yr, The arnus) cost savirgs 4re
$5,404, the 3IR {s 1.54, an¢ tha simple payback 13 6.64 yairs,

. 19
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2.8.1.4 HVAC Mcdification Sumrary O‘

The £CIP project, HVAC Modification, corbines the three (3) €CO's discussed

above. Upon implementation of the entire ECIP project, sisnificans reductiors u
fn energy consumption and costs will be raalized. Tadble 7'.8.1 surrarizes the
results. With a combined implementation cost of $238,774, the entire profect
reduces annual energy consumption by $18,847.7 MBtu/Yr. This correcnonds to l
$61,597/Yr. MNon-energy cost: of $23,892/Yr sre required, resulting in 3nnual
savings of $37,705. The SIR is 2.59 and the curmulative simple payback s §.70
yeirs, l
Tadle 2.8.1
HVYAC Modificaticn summary '

ENCRGY TOLTAR a1

SAVINGS SAYINGS PAYSACK l
€co CosT ($) {MBTU/YR) {$/¥R). S1R __ (YEAR)
Instal) 3 Smald l
Bo'ler 74,620 4,208.0 16,790 3.9 £.90
Extsting EMCS
Expansion 124,262 12,300.3 15,511 2.3 7.21 l
nstall High
Efficiency Motors 39,892 1,838.4 5,404 1.5¢ 6.64 '
TOTA!, 233,774 18,847,7 37,7C5 .99 5.7C
2.9 €C0's Suguested for Fyrther Study

No ECO's were suggested for further study of Darnall Army Coraunity Mospital or
Medical Factlity Suliding No, 335001,

2.10 Non-Feasthle £C0'%

During the ECO analysis process of this study, some ECO's are classified as
non-feasibie due to poor wconemics (SIR less then 1.0). The non-fessible
rojects are discussad in thig eection ., There are fourteen (14) non-feasidie
C0's for Darnalt Army Corrunity Mospital, &n¢ two {2) novefeasible £ ¥'s for
Bullding No. 36001.

2.10.1 Provide Cnoling with Cordenser wWater - Durnall (Aprendix 62.9)

The cost to provide free cooling by using the cooling teweres {5 $R2,331. The '
$6,475/Yr cost savings do mot warrant fts implerentation, even thom{r 2,2.5

MBYu/Yr wewld be saved. The SIR of 0.84 derorstrates the non-‘feasidle clissi- l
fication of this project, The simple paydack 1s 12,28 yesrs,

0 . 'I
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2.10.2 Instalil Meste Heat Recovery Soiler - Carnal) (Rppendix 62.1%)

The economic analysis for this ECO to install a waste haat recovery trash
{ncinerator-boiler system revesls an SIR of 0.78 based on ECIP requirements,
The measurs therefore cannot be recommended, The {mplementatfon cost of
$362,025 can be reduced, however, by using inehouse personnel for {nstalilation,
The energy savings of 3,398.2 MBtu/Yr (312,641) could be increased by using
trash generated ot the the entire Fort Hood fnstaliation to provide steam to the
hospital twenty-four (24) Mhours per day. The savings would be five fold,
{ncreasing the SIR to greater than four (4.00). Nith the SIR of 1.42, calculated
:n sﬁ;gls in the LCCA sunmary sheet, the project will be able to get funding
rom .

2.10.3 Provide Potocell Control of Selected Interior Light ~ Darnall
[Xppendix 81.2)

The 84,3 MBtu/Yr energy saviags snd corresponcding $240/Yr are fnsufficient to
Justify the $4,714 cost necassary to install photncell control of selected
corridor lights, The SIR of 0.7]1 and the 13,30 anr peydick sudbstantiate this
ECO's infeastdility,

2.10.4  Install Reflective Film on Windaws - Oarnall (Appendix €2.2})

Insixllding reflective sumn control films on the south, eist snd west exposed
windows wouid cost $20,762. The 522.8 MBtu/Yr potential energy savings corre-
spond ta $1,576. This crestes an SIX of 0.66 and an 11.86 yaar simple payback,
s0 the savings are insufficifent to Justify the expenciture,

2.10.% New Cnergy Yonitoring and Control System (EMCS) - Darnal)
[Ropendis Gb)

Instellation of a new EMCS would cost $675,038, and would save $28,828 annvally,
Although the savings are substantfal, the cost is toc Righ to recom®end irple-
nentation, The SIR 45 Just 0.65, and the simple payback 13 21.08 years,

2,10.6  Provide Evaporative Precooling of Heat Recovery Exhsust Afr « Dernall
{Adpendix b,/

Evaporative precooling of the exhaust afr would decrease the temperdture of the
supply air that pesses through the hest exchanger, reducing the cooling lc¢ad on
the A/C systems. 175.5 MBtu/Yr electricity savirgs would resylt, and the
corresponding $515. The cost 48 $11,584 and s too high to result n econom
fcally fersidie implementation, The SIR s 0.51 and the sinple peyback is 20.24
yeaers,

2.10.7  [xtend Main Entreace Vestibule - Davasll (Appendix 62.4.2)

Vestibudes are expensive to inttall, An extensfon of the main entrance vesti.
bule costs $30.413, snd saves only $283 (80.0 ¥Etu) anrvally, Jmplementation {s
not recommended. The SIR ¢f 0.24 and the simple payback of 94.7) subsi-ntiatid
the £C0's non-fessibility, 2




2..0.8 nstall Yestidule on Homer's Health {linic Entrance - Dernall
[Kependly 62.4.7]

This vestibule costs 515,883, half that of the main entrance extension, but
saves much less (17.0 M8tu/Yr and $61/Yr). Implerentation is not ecoromical.

The SIR of 0.10 ard the simple payback of 234.34 years substantiates the ECO's
eon-feasibility,

2.10.9  lnstall Yestibule on CB/SYN Clinic Entrance » Darasll
Appendis 62.4.2

This ECO costs $23,401 to implersnt. Electricity comsurption fncreases 1.4
MBtu/Yr, and na2tural gas consumption decredses 6.7 MBtu/¥r. The $18/Yr savings
dre far too small to result sn an implerentation recorendation, The SIR 0.02
and the siaple payback of greater than },0C0 years substantiates this,

2.10.10  Provice Reflactive Roof foating - Carmall (Appendix 62.3)

Reflective roof coating reduces the cooling load by 2)9.2 MStu/Vr, dut increases
the heaving load 127.7 MBtu/Yr. The net $169/Yr savings are incufficient tc
provide 3 reconrendation to implement this E€CN that costs $48.64), Tne SIR i3
0.00 and the sinple payback is 259.0¢ years,

2.10.20  Peak Shuving Using Ererguscy Gererators « Darnsl) (Appendic 61.12)

This project costs $B,144 to implement, and saves $44,469/Yr. The simple
payback is 0.16 years. The SIR is -242.1, bec.use of a higher energy rate for
fuel ofl tnan electricity, and therefore is not feasible according to ECIP
criterfa. The projact is very ecorcricel, hewever, and inplementation using
facility funds is highly revonmended.

The project wis re-evaluated and all calculationg and backeup dats are shown in
Apsendix G1.12.A. Using the "raw informaticn” for evaluation of the project,
the £C0 Secores very featible, with a SIR of 110.72 and a simple payback of 0.06
years,

2.10.12  Repair Cooling Tower Controls - Darmall {Appendix 61.3)
Repairing the cooling tower controls to maintain condenser water tesperature at

80°F results in & lower chiller C.0.P., and an increase in ¢nergy comsumption,
This project is therafore not recomvended,

2.10.13  Reinstate Econcrizer Cortrols - Darnall (Appencax 6),9)

Raingtating ecoromizer controls results sn & net increase in wnergy corsusp2ion,
This 15 attriduled %0 ¢ yriater incradse {n hedting energy consumpticn than @
decrexse in couling energy consu~ption. This indicates thal when the pcereridee

22
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s ysed (ambient temperatyre below 55°F) the building asperiences & greater
heating derand than designed for. The heating cotls are undersized and caunnot
rafse the hot deck tenmperature high encugh from the 45°F economizer base to
provide adequate heating, This ECC 1s not recormended.

2.10.14  [nstall Roof lnsulation « Darnall (Appeadix 62.5)
The cast to implement thts ECO is $262,043. The payback for a similar project

on & Darracks ot Fort Hocd is about fifty {(40) years. The savings at the
hespital will be umaller or nil, and the ECO is therefore not racomnended.

2.10.15  Neatherstrip Entrance Doors - Building No. 36001 (Appendix G3.3)

Weatherstripping the eatrance doors weuld only cost 3885, but the sivings are
minimal, only $24/Ye. The SIR of 0.29 and the simple paydack of 32.25 years
substantiate this EC0's infeasibility,

2.10.16 ngtall Hich Efficiency Purp Notors - Butlding No. 36001
ppendix GJ3.

The six (8) motors considered for replacement all result fa SIR'S less than
§.00, and are therefore not recomrerded. The cumulative implerentalficn cost i3
$3,190, but the savings are only 309, The savings are low decause either the
motors ara small, or they run very infrequently. The cuulative SIR s 0.21,
and the simple paydack is 48.66 yedrs.

'3




b 3.0 CONCLUSICNS AND RECOMMINDATIONS
Section 3 surmarizes the zesults of cthe ESOS study conducted on Darnall Arey

' Community Nospital and Medical Facility Buflding No. 3J600l. The fmpscts on
anaual energy consumption associated with wach recommendud ICO ate presented,
Recommendations are rvenked {n order of the Savings-to-Investment Ratioc (SIR).

l Section ).1 discusses Dernall Arsy Community Hospital, and Section 3.2 addrasnes
Medical Tacility Butlding No, 36001,

. 3.1 Darnall Army Comunity Bospital
This section precunts & susmazy of recommended ECO's for Darnall Arav Cesmunity
' Hospital. Table 3.1.1 1iacte esch recomonded RCO {n ovder of decreasing Save

_ingu=to~lnvestmunt Ratfo (SIR). The table delinsates project <cost, energy iind

cost gavings, SIR, sisple paybeck, project classification, program yeer and
' program year cost. Tha table shows that iaplementation of the tventy (20) UCO's
; requires an invastmest of $300,329. The hospital will reduce electricity
{ consvaption by 47,973.6 MBtu/Yo end natural gas consumption dy 23,731.9 YBru/Yr.
! These saviangs tocaling 71,725.3 MBeu/Yr correspond te antual coet savings of
! ' $229,383. Non-energy coeis vesulting frem tha projects sre §$33,731, so the
, total anaual savings are $125,632. The cuaulazive SIR s 5.16. snd tha siarle
'i i payback is 2.56 years.

Figute 3.1.1 shows the impact of these savings 1n relatfon tc the existing
sngual consumption. [EKlectricity consunption is reduced from 169,130.8 MBeusYr

Oto 124,157.2 Mheu/Ye, o 28,42 rveduction. Naturel gas conzemption draps from
32,992.1 Mheu/Ye to 9,181,2 MPheu/Y¥r, & 22.0% reduction. There is & total emergy
use reduction of 71,725,5 M¥tu/Yr, esvinga of 15,52,

3.2 Medical Pacility Building No. 36001

This dectfon prosents & susmary of recomumerded the 5€0's for Hedical Facility
Building No. 36001, Table 3.2.1 lists esch gecvmmended EZO {n ovder of
decraceing Savings-go-lnveutzent Ratio (SIR). The table delineaves prolact
cost, anargy end ecost savings, SIR, simpls paybdack, project clsssification,
program year and progren yesyr cost, The table showr that itaplezentation of the
sight (2) ECO‘'s will raquire an Snvesteent of 875,113, The factlity vill eave
9G0,7 Mitu of slertricity aad 3,808.0 MBetu of matural gas annually. The 3,904.7
MBeu/Yr total enmergy eavings corraspond to $1),828 annually., The annual
non=-anetgy cost. is $33, resulting (n total annual savings of $13,79¢, The
cudulative SIR 43 1.8, end the einple paydack in 3,66 years,

Figure J.2.1 ghous tha impact of these savings iIn relution to the axisting
ennual consumption, Rliectcricicty consumption s reduced frea ),714,7 MBru/Yr to
2,814.0 MBru/Y¥r, 4 24.2% reduction. Notural gas connumptlon drops fres 4,143.7
MBeu’Yr to 1,143.7 MBeu/Y¥r, @ 72,47 reduction, The tots) encrgy use teduction
is 3,906.7 Mhtu/Sr, savings of 69,1%.
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FIGURE 3.1.1
EFFECTS ON ANNUAL ENERGY CONSUMPTION
CARNALL ARMY COMMUNITY HOSPITAL

TOTAL REDUCTION: 71,725.5 MBTU/YR (35.5%)

47, 973.6 MBTU/YR ‘Hl 23, 75:1.9 MBTU/YR

(28 . 4X) | WN (72. 0%)
NATURAL l*
!

BAS ' NATURAL GAS

£
ELECTRICITY ——)
[==_REDUCTION =—
A
\
\
| . J
| S ¥
| y )
= /
X ELECTRICITY —
YLv ,7]
\‘ 7]
< 7

EXISTING ANNUAL CONSUMPTION
ELECTRICITY: 469, 130.8 MBTU/YR
NATURAL GAS: 32,893.4 MBTU/YR

TOTAL: 202, 423.9 MBTU/YR
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FIGURE 3.2.1
EFFECTS ON ANNUAL ENERGY CONSUMPTION
MEDICAL FACILITY, BUILDING NO. 236001

TOTAL REODUCTION: 3, 806.7 MBTU/YR (49.7%)
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EXISTING ANNUAL CONSUMPTION
ELECTRICITY: 3,714.7 MBTU/YR
NATURAL GAS: 4, 149.7 MBTU/VR

TOTAL: 7, 864.4 MBTU/YR
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APPENDIX A:
GLOSSARY AND ARRREVIATIONS
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APPENCTX A
GLossARY
1, A: Area {Fe?)
2. ASRRAE:  Americaa Society of Weating, afeigerating, and Asr Corditioning
Engineers
3. SHP: Eotler Morsenower - fquivalent to 33440 8ty/vr gr 34.5 Lbs of
stam,
¢, BTU: British Thermp) Unit « Anourt of Peat eergy required to raise
the terperature of one pound of water one degree F.
§. CCC: C(entral Communication Controller « A ainicomputer or micrecomputer
6. CCU: Central Control Unit - A mintencputer or microcorputer
7. CPM: Cudic Feet par Minute
8. CLT: Comrunications Link Termingtton
9. C.0.P.: Coefficiant Of Performince - Rptin o the rite of *oat
removal to the rate of energy i=iu%, in corsistant yrits, “or @
rafrigerating plant, a‘r conditioner, or hett pump uder
designated operatirg conditiors, ’
C.0.P, o Waag Pemoved [Bty/ile)
“RaFKTTATI8tV7RY
10, DEGREE DAY: A ynis based on temperature difference ans time, used
{n estimating fue! consumption and specifying acming!
heating or cooling Toad of butlding, To determine
keating Degree Days {WDD) for any given ciy, wher Ste
mesn temperature is Yess than 65°F, there are 33 ming
HDD's as degree fahrenbeit gffference in terderiture
between that day't mesn Cerparatyre ang 65°F,
13, OTESEL FUSL X0, 2: A qistitlate ofl uted for general purpose heptisj.
Same as DF-2, Dtesel Fuel, Fue) 041 No., 2.
12. 0F.2: Diese! Sue! 041 No, 2
13, OHW: ODomestiic Kot Water
14, DTM: Data Trangmicsion Media
15. 0x: Direct Exvgansion
16. ECIP: Energy Conservation investment Progeam
17. ECO's: Energy Conservaticn Opcortunitfes - gteos or nedifigstiprs

ewolied to dullcing envedopes or mechinica) vystems to reztify
inefficinnt dasige endlor op2rationa) procedires.

A=2
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18,
19,

20.
.

3.
37.

3.
39,

EEAP:

Energy Engineerizg Analyses Srogram

E.C.R.:  Energy Efficient Patio - the ratic of ret cool:irg Capdc oy

EMCS:

in B2y/Hr to tota) rite 0F e'ectrica) enerdy irput o witly urder
designated ooerating .corditions, Sémitar o ccetfrcient of
perforeance (see €,0.9.).

Energy Yonitoring and Confrol) Systems

£50S: Energy Savings Covortynity Servey

E.U.l.:  Engrgy Utilization Tndex . 3 measure of the annus) erergy

.

consumption in KBty/Fti.Yr of any structure, byflairg cordanert,
equipment, ot<,; and used to define the energy oerforrirce of
these elr~ents and changes in chis due to any given radificatior,

Degree Fa're heit (3150 Oegree F and DEG F)

*F Day: Oegree Oay

Fi0:
FPS:
fL:

Fet:

Field Interface Davice.
feet Per “S2cond
Foot or Feet

Square foot or feet (21s0 Sq. Ft.)

ET . N),: Feet of Fydraulic Colurn « & seasure of the prassure ter=iZ in

tha height of a column cf fiuid, usually witer waich 14 wyld
supoart.

FLEL OIL N). 2. Dfese?l Fue', Diesel Fuel ho. 2, OF.2

£1:

Sal:
¢e0:
Gou:
6om:
GPY:
LR

#00:

o

Fiscal Yedr

Gallon
Gallons Per Day (81sc Gal/Day)
Gallong Pe- Four

Gallong Per Minyte

callons Per Year (also Gal/Ye)

Head - & weasure of pressure terved in the Reight of ¢ codume of
flutd, (See F7. MO.)

Feating Degree Days

Forsepower ~ 3 unit 0f oower equilmens ¢ 55T Fr otb,/%ec. o
2545 8¢ty /Mr,

A-l
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GLOSSARY (Continueci

0,
41,

é,
4.
«“,

¢s,
48,
4,
48,
4.
50.
5l.

52.
§3.
54,
5.
£s,
57.
s8.
.
60.
61.
2.

63,
64,

Hr:  Meyr

HUAC: Weating, Ventilating, and Ai» Conditionirg « ysually refers
to equipment or System type.

1.0.: laside Diameter
IsUX:  Irte'lrgent Multiplexer

1] HZO: Inches of Witer Column < A measure of pressure teraed in She
he‘ght of » column of fluid (see FT. HD.),

N Hg: Inches of Kercury Cotumn (see IN K,0),

kGal: Thousands of gatens

kStu: One thousand {10%) Sty

KY: Kilovolt or cne thousand volts

KVA: Kilovolt Ampere

kW: Kilowatt or one thousand watts

kWh:  Kilowatt dour » Unit of energy equal t0 that expanded by 0°e
kilowatt in ong hour (equals 3413 Bsu Site Energy; 11,600 8%y
Source Energy).

tb: Pound

LF: Linear Feet/Foot

MEtu: Onz millign (156) Bty

MUX: Myltiplexar

Mih:  Megawatt ' koyr - ore million (106) watt hours.

0.0.: Outside Diametar

0SA: Outiice Rir

P: Pressure

PSF: Pounds Per Square Foo:

PSI: Pounds Per Sauire Inch

PSIA: PS: Adsolute

PSIG  BST Geuge

GPM:  RevalLtiony Per Min,te

A\=w




SLOSSARY {Zortinyed)

65.
6.
1.
68.
69.
0.
n.
1.

n.
4,

18.
16,
n.
8.
19.
&o.
ai.

8.
.
8.

RTC: Peat Time Clock

S-h: Steam-20-diter

t: Temperature °¢ (also Terp.)

Therm: A umit 0f energy equa! to one hurdred throusand (105) LITR

TLF: Total Linepr Feet

Ton: One Ton of refrigeration or cooling equal to 12.000 Btu/He,

T-STAT: Thermostat

U-Value: A coefficient expressing tha thermal transnittance of 3
byilding element exoressed in Sty per scusre foot-heure®f
temperature difference. The reciproca) o R.Yalue.

VFD: Variahle Frequency Orive

Watt: A unit of energy equa) to 3.413 Stu/Hr Site Power (11.6 Bty/ur
Source Power)

Whr:  Watt ° Hour

WeS: Wetar-to-Steam

WeN: Water-to-Mater

Yr: Yesr

eyt Specific hest at constant pressure (8tu/Lb.*%)
ddb: Ory Sutd (atso 08)

h: tnthuia{ - totat heat content of a §iven mass of 2 sudstance
(8tu/id),

k: Therma! conductivity {8tu/Mr.ftetf)
m: Mass Flow Rgte
wh: Wet Bu1d (also WR)

85. A: (0e'ta) gifference between viiues

A3
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1. SRIZF DISCRIPTION OF WORK: The Architect-Inginees (ALY #hsll:

1.1 Perfors s cempleze enargy Audit and Anelyels of the eatite hospitel
fseflicy. .

1.2 ldeacify all Eaargy Consevvation Opportunities {tcos) including lov cost/
ne cost CCOs ené perfomn complete evaluations of wmnch,

1.3 Prepate progranaing documentation fee ail Tnergy Coasarvation lavastaent
Progeas (ECIF) projects (D0 Porw 1391, Life Cyzle Joot Analysis Sussaty Sheet
wizh Beckup cslculatiocas and Project Davelepsent Brochure (208)}.

{.0 ?Prepsre lmplementaties dscusenzation for all Juscifiadle ensrgy convecs
vation apportentties.

1.5 List ead prioritize all vecosmanded enargy conpervation apperrunities.

1.6 Prepares & cempreheusive repore vhich vill document the work stcoeplighed,
the tesults end the vacemmendations.

1. CENERAL

2.1 A coordirated ewargy study, including & detsiled energy sutvey, ehall
bo scconylished for the entire hospitel Pacslity. The atudy shall lokegoata
the rasults of il prior or engoleg energy consetvation studies, prajecta,
Sentgas, ot plans, which hWave peeri susly Wmen scconplished, vith work dong
urdet Cals enattaci. Thie $eope of Work fa aet trtended to prescribe the
decaile In vhich the studles ate to bde conducted ot iialt the AZ 48 Rhe
axeccion of Nis prefesaiens) aaginaering mpertise, good jvdgment et invess
tigetiva ingasuity. Towdvar, the tafoemacies ond aalyeis outlinsd harotln
ave tonnidered to % Wulmm cgeent 1slg for sdequate peciermmnce ot this
study. The atuéy shell taclude & casprefansive wneegy Tepact docuseatlng
study methode sed zesules.

1.2 All 2¢0e tecommended shall conply with all euctent evitarts lac
eedical fsetlities, Thio eriteria {eciudas the Jotet Cosmiselon {13
Aceraditatios of Beepizals (ICAR), Ocsupstianal gulety and Beslth Act (osHA)
end tha Nattesal Fire Protection asacctiation (NPPA) Life Satery Cade. Thia
eriterio e thasged oignificsstly sitca the hospitels vete conegPulted.
in many ceses the dutrtest eeiteria will allow teducticee in outetde ofr
quastities, ventilstion Tataes, and sleilse items, veaultisg in eignilficant

anetyy savisge.
2.3 All tocosmasded LCOs, feciudiey seintensace, epetatinual and

lev cest/no cent sppertenilien 46 well ae ECIP projecte shall de tanked
taocdes of highest ce levest Gevinge tavestaent Ratie ($3R).
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KL; An tnergy Enginearing Analysis Progras (REAP) scudy Nss deen uvﬂ*‘;"
PLISHE the Lnstallacion at which the hoapitsl i3 lontd.Mtone
ot the styd licable ¢o tha Ncepital, {f any, ehall de orated tate
thie study. The mn list the vecomeended Moo telaced £COs from
the pravious study. AT: ohall tdantify the foue scudy, sumatize

the hespital relsced tm'm an ergy wavings, &vd fdentify
the flacal yaar lor which the preje or is progracsed. The Maci-up

enleulations and praject docuea e pravious etsdy shell de
jrepreduced and inciluded o ANy “weplital telated
'2C0s ldentified La Nall be reevalustud

tdance vith the lacest RCIP guidanca.

J. WORK T0 SE ACCOMPLISHED

J.1 Audic., The audit consists of gathering dita and taapecting
faetlicies fn the field. These activities ahall de cloatly coovdinated
vith the Concracting Officar, the Direcier of Tugiaaeriog sod Sousing (DER)
s0d cha Respicel Comeander. The AL shall Sacema Chnrsugily tasiliar with
aach hospital fectlicy and undectske sll uecasnary €Leld trips co odtain
gaquived daca. The AZ shall documenc his flald eurveys os forms daveloped
for tha survey, or ecasdazd forms, 4nd subuit the conpleted forma as part
of the regort. Dets meurces shell e tdantified and ssovaptions clearly
scacad sad Jumtifiad.

3.1 Bller plants, cehilled wacer slasce, ditchems, $nclaetacers and
stallev tacilities itated L Aonex O that ave essoctiated with the Meopizel
shell be included Lo the ecudy. They etell Ba studied co deteraine the
condicion of cxisting agnipwent, efficiescy of wotler plasc ejufpeeat,
egecational procadures, sfdequicy of plant capacity, sné heat Tvecevery
posathilities fa addttios 2o the ganerel ftevs lieted.

Ag the sudit HCocess, promisiag Applicationa ol sSeler—vEerry ’
etton M»ﬂw‘:ﬁa’z‘&:c shall be ie

study. Quantitstiv

3.1.3 Date ¢allected during tha audic shall be n euflicient detail te
fdentity amch sl¢ Ponditng syeren and z08e, avean sarved, Npply, returs and
exhouot sir quaaticien, cenpuraturas aod zeieative duntdittos, 1Lgheing lavels
and ofstlar detn. Area aod Cystas alvr quaacinies, tamperstures ete., shwll
de deoed o meacurenents made duriag the audit end wot es “ae*huile” draviags.
1¢ fo snticipeted thae & Lirge pottinn of the emargy eavings will reault froe
serrectiy Walancing tive atc syscems and tacorperating eurrent sir quantity
snd cespezatute/vumidicy cedterin. Dota collected durfag the sudft shall,

e & ainiaun, faclude:

2
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31431 Buglding 2ata.

. 6. Butlding munbee, Building age, nusder of flooes, and groes square
eet,

8. JFloot ares, RVAC 2%0es, non-condit{oned gpaces, utage of space.

€. Glass asceas.

_ €. Wall ard roaf surface sreas and condition, typ¢ of condtructioa,
"U® factors.

13
e. Dravings, equipment sehadules, distribution layouts, centtsl
disgtnmc, alectricol dravinge, lighting layout, fixture types, and Lign iag
levels of major eystams and eress.

f. Oxporeunitied for saintenance imptovenents.

g Nameplate data of major energy relaced squipmant end the condition
of the muipnent,

h. An senesnacnt of ale flovw ratesn, owzafda silr, exhaust raccs, water,
aud othac emcrgy media quantitiee, by 2008 «f ares ae approptiate.

3.1.3.,2 WUesther tuformatien.
3.1.3.3 Operatiug methads.,
¢, Yacilitiee apetsting houtrs.
. System and eguipwent eperacing and control echadules.

¢. Soutrol set potuts, ehilled vater tmsseratuces, aod freese protec
tign compavaiytas.

d. Reomes, atess, OF 3s3es with spectal ot critlcel eaguirzements.
6. Buslding eceupsacy snd distcitution of perionnel.
f. TYeaqueacy of use of Sufldlag access pofnts,

. Undutherisred wodificatione te @xiating cqvtpuon:/oysteno'by
Sullding eccupants.

$.0.3.4 Pest pecformsnce records.

8. Inergy peak demande.

. — e .
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#. Urargy tonsusption (Groes 7ul/yr wed $TU/ condt tiuned 37/y7).
€. Ueility vate schedules.

3.1.3.5 tnacgy seurces

3 1.3.6 3o0alar efficlancy end veter chamistry Ceacs.

3.2 !\_nalzut. e enecgy anslysis v o conp reheasive study ol the
tactlicies margy usage. It includes o detatied fovescigaston ¢f the
fectlfcien oparacicn, fca enviromient and {te squipsent. THe anslysis
ahall use coaputer wmdaling. Cumputer sodeling shall be voed te iacoxs
porete field survey doca, thet fata, actupency schedules, Yullding
cangtruction dats, enevgy dlatridution cystoms and ejuipsent dats inte
a model of the toral factlity. The enaputer progras ehall be used to
devalop lesd profiles, caleulste energyy savings, and evalusts enhegy
conservarion opporsunities, The cosputer progran ehsll be capable of
analysing the emergy Yequireseszs of Suildings, petformaaca of heacing,
cooling, snd ventilacing squipmant, srergy éiscribution pyitems, and
ecergy convacaion equipeeat. The computer rasulta chould be verified
by coaparing thas te any avetlable past uellicy ¥ills er cezscds. The
cowpucer progess sholl asalyze the facility on se twsur by hour dactls
vathsr than tha Bin 4e2s wathod et bia data to sluviste as wut Yy toue
anslysia. Uclase the Sutlding Loads Aoalyeta suéd Syscems Thersndruasic
(BLATT) puogran Ls used, the AZ shall sudsic & eemple compuiser TR wich
en @plsnatioa of ell imput and sutsut data eud & summary ot pregras
aethodology and energy evalustion eapadilizies for spptovsl by the
Costracting Officet prior to use of the program for snalyets. The com-
puter jvogTas used wuet we ceanperchle to the BLAST progers.

3.2.3 1The energy analysis shall provide thz follewlsg types of
tafocmacion:

e, A theoracicsl baselins of energy wsage of the misting laciliy.
6. Paak margy deand.

€. Avacuge enargy congusption.

d. Couparison ef equlpaent capecitises vith mpactad requireaents.

a. Bnergy vesge Dy sysiens,
t. Basts fur eveluscing £COS.

A theoretieal Vaneline of enetgy ueage of the factlicy af2ar
iscarpevation of all recowsended ECOe.
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3.1.2 The AL shall develop graphle presentaciony, L., graphs and
eharts vhich dapict a cosplete enargy consuaption pieture lur the woepital
facilitins both presently and alter {mplesentation of anergy seving ricoment

dadfone.

3.2.3 The AZ shall develop s lieting of oach gane or ared of the hospital
as spprapriace. The list ahell teciude the att handliag syates serving the
stes, the tupply, feturn ead @haust alr quantities, tesperaturt and haidtey
setpolnes, lighting lovels and eimiler dace. The current eritetis requitenencs
for supyly, retura and exhsust alr quastities, tempetaturs and dusidicy set-
potnes, lighticg levels, ote., ehall alee ba sheva. The lating shall de in
wulfictane detail so that avess vith sotential encegy savings fyom afr
deleneisg, iscotporation of currant ceirevds, tongrol revisivas and stailec
ssssures can be fdentified.

3.2.4 Uf dace s evailedle, the AL shall develop an historical losd pro-
{4le by soath for tha pesg three flscal yasrs fotr esch enerdy doutce uned,

3.2.5 The AR shall preject emergy coote for thres fLlecel yesrs frow date
of cvocract evatd. Depargsent of Eaatgy (DOR) prejectiort ate sceeptabdle.

3.3 fre &cut Develegnatt. ALl matheda of anergy coansrvation which are
reasunable asd praceice all be conaidared, iselutding aperational sethols,
precedures and ssisterance praccicas as wall as physical factifties, A 1ige
of #\atyy coasarvatlen opportunities is included a9 Anaet A to xhis scope.
qnts Lot s wot iatanded to b gestriccive W enly to esdure that thuwe
opporesnities afe cossideznd. Rach of the itees shall be dlazusicd Lo the
gepore. Those itams o8 tha 1iet which are mot preceical, have bets praviously
scconplished, ave taappeapriste or wss M slistpated Ctroe decailed smalysle
Saeed on preliminary asalyats shall va listed tu the reper: aleng wigh the
resses foc eliainacion from further snalysis. AL pecentisl RC0s Jhich sce
sot elimimared by prelinmioavy ceselderationy sholl %o theraughly documanted
end evalustod se to techeicel sed sconosiec femeibiliny.

$.3.1 The AZ siwll be fea{liar wich Leceat Army heeplitsl eritetis ané
eveivaca lavcsiled eynteas for pensidla snergy gavisg cevimiene which Say | Y

paruicted by cutrert erstecia.

3.3.2 The "Raergy Coseerzativa fovestarne Progrean (XCIP) Cutdence”,
devecibed ta letcer froe DAZN-MPO~C, 10 Avguet 1902 aad veviped By lmtter
fros DAIN-ZCF-U, 1§ Januely 1983, mtebliohes erigeria fav TCLP Prelncta
and ahall ba used for paclorning the ecopoaia snalysss ot a1l 2C08 and pto~
jacts. Cepstreesion coot amculscios for 0 ¥erw 1391 sudmiscica ehell be
caleulaced ustag the guidalines concaland Ea AR 61517 and the lageae
Tri-Service HC? iadex, The Friegervite WCP Index, wvhen wpdotnd, o cootataed
{s the lacoess applicable edicien of tha Eaglaner lapruvasest Recosmendation

Syacem (TIRS) ilazie.

-8

e ——— e = e S0 i >




3.3.) Enargy conservation vpportunities detersined 9 be tethnically
end sconcaizally feasible shall e developed tnto proletts scceptable to
{natsllation and hospitad pecsonnel. This eay involve cewbining simtler
€C0s Into larger packages wvhich will qualify for BCIY or MCA funding, end
deteriining, in ccordinacion wich Lnstallatfon and hespics) personnsd, the
sppropeiate packaging and inylamancaction approach for all femsibls SO,

.36 Profsces which qualify for ECIP fundifig shall de $dencified,
scpatately listed, and prioviilszed by Saviags Investaent Racio (SIR),

3.3.5 ALl energy saving oppertunities shall de 1f{aced and priev{tiged
by SIR. .

3.4 Energy Monltering and Cencrol Systens gv.-.cs;.

3.4.1 The AT shall decetning the feacfbilicy of an £%CS for the hsptral
alectrical, wachanicel and utility discribution eyscws. Joller and/er erilled
wster plants, laundries, kitchene, inciaerators, end ethut similar fuatlicies
aseociated wich the hospical shell bu included, The tatant of this study {s
Lo daceruine the begie comceptusl archittecture of the EHCS te the attant that
pricary econeaie calculacisng ean De asde to deceruine (eagidility peur £5I2
criceris. The decvaentscion shall be of suflicient accuracy to !nsutz thet
futurs project design calcwlations thee vill be done after cenplation of this
study will not deviace ®ore then 20 percent from tha results of thia ecudy.

J.d.2 The AC shall survey all dulldings and serferm feasibility esaluatlocns
ir ancordance with guldancs L2 HNDSP=34-074«RD-M2. Any uxiscing dasavide THCS
project ov aay currancly under desizn er atudy shell Yo considered and eve-
lueced fov Lategration. Tha wee ¢ enfsting survey date is acceptadlg only
i 12 13 (n suf.dclient decall and cam br wanily revalléaced Wy 'niléing vaik
through faspections. The standard eveluation forms contatnad in ENNSP=%ieOlbe
£=2 shall da & part of the sudeitzeal, IMCS easlyeer and evaluatlions sheli e
developed usiog T $-813-2. Rnergy savings caleulstions shall bde Ln accordarce
vigh NCEL Ck 82.030, The AZ shall ceasidar cosnactlen of the hosplisl to this
dssevide symtes. The weapitsl would Wave ¢ontrol of che hosplital tunsclons with
enly wonitoring capadility st the baseuida tarsinal. The evalunclen shall
tecegnise that hogpical uvierd cay de reluctant o survender control of thate
systess to Anscallalice opecating engineers. Awn {odepandent svuten for the
hovpltal vich the heepltal having centrol and eswn ty2e of communication with
the Maee 40 aystem for mastoviag and dacs gatharing shell slsy be ronsfdered.
fire reporcing and/or suparvised wwoke aontro)l shall be tonsideced vacoen!sing

that special lite~gafacy aritaria, ouch as Undervricers Laderat ries and

Nazionnl Pice Protection Associstion compliance, Aot found in miet basevide
INCS wilil D4 required. TMCS eveluacions shall consider W not e Aatvad 3o

the folloviag festures:

a. Sterz/%top Progrars
Schaduling
Cuty eycling
Lued shedding for elactrical desand itatting
Lighting centrol
Sctarc/Seop Opiimtzntion

£-9
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V. Venellaclon and Reciveulacion Program
Dry tuld econcatzer
Outetde alr raduction

e. Tesparsture Resat Progrees
$pace Temperature a{ght setdack
ot and cold Jack
Rehsae cotl
Chilied vacer
thiller plant epeimtsecion
Yoaler plant optisization:

d. Llador Savisgs/Noeitering
Txarsple:  doller plsrt wonftoring (ENCS logging ef peinte vhich ac

present adve manually logged).

3.4.3 The AR's tecovmendations for as PNCS ahall Ve in suflletent dezstl
to defise the system configurative, tha approximate quantity and types of
<dontrol fascruments and scnrore, and the dacta transrtssion system. The
salaccion of poines te Yo sonitnrad and contvollad dhall de given pricvizy
Yasad upos LOIP criteria. Tha davelepsest of the dats transmisslon sysces
ehall fellsw the procadures ntated i{n ETL 3110=3~)18. tThe contrel ayscom
fuseciens, @xpected margy ruducetion, and monetury savisgs (Lacluding the
2a80er in vhteh these savinga are te be schiaved) ohsil de emplained.

3.4.4 Tha AL ahe il prepars eud provide vecommnndations Lo rervacive
ferw. Input/outjpus (1/0) sumaty tables shall be prepacred snd provided for
asch syecem salested in sccacdanee vith ANDSP-Q4-076-20~¥R. Cost eotlasces
ahall %o prapaccd and provided ia cccsrdance with HNDSP=84-076-ED~M2 for the
pechanical and eleccricsl wodificetions required to Leplenses the TNCS.

3.4.5 1lnopecacive cencrale shell be surveyed in ncevdsace with
T $-815~2. Cest setimates to rtepzic essd replece inopacative cragrels

ohall bde as descrided 1s RNDIP-$4-0T4-T~ME,

3.4.4 laver saviags/eeaitorieg shell Be included, provided the SIR o
ot alfected te The sxcent of jeepandisiag the 2CI? ruquirencats.

3.3 Docusantetion. ALl anesgy conservation opportunities {1C0s) the AT
hes coasidured nhall e ineluded 1n one of the fallewing categnrica:

3.5.1 2017 Trejecta. To qualffy as an ECTIP project, an RCD, o saveral
gC0e vhich have deen conbiaed, Bust heve o conatructisn cast oatimete grastar
thaa $200,000 and Savisge lnvestueat Racto graster than oae (1). The evarsll
prejece, end each dlsctete part of the project, ehsil have o SIR greater thea
ene {1). Per all projects meeting tha ebove eriterisa, complete srogramming

Ce1d
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decusentation vill be taquired. DProgrzaming documen:ation shall corelat of ¢
90 form 1391, Life Cycle Coct Ansliyels Summary Sheet(s) (with necensery dackup
data to verify the symbers presented), snd s project development drochure (PIB).
A Life Cycle Cost Anslrels Sumnsry Sheet ehall da daveloped for each 2CO0 srd !
et rae sverall project vhen sors then one (1) ECO s coubined. Jetuprotects(d
AL B L0l 304 =084 2000 p eI 0 GNP LI IPUS =04 244 0t N @~ dDoitup-dd S8 ghad o
7 EY TR VSOV AVF SN VIW TSNS PO VIVYU VLI PLV R FIAVI VIR T RRY FAFTXIWr F1 WY VRV FEyY W
dplat- Lag =i td 30l o L0400 R i g bttt icnintione—ent~one iy rivveft-eddi tioAr—
MMMMMW&M
VVS FERPV P URPTT TR T PP Y PN PRTIPVES 7J. WP R PRV FYVV ERvS FY IR PO PO T FUTEWY B8 T U
B 2 T Ly S L s Lot 3 s 0 3 DY T B L S AR Dt T
3 3/ LU TE TPNE S PUPIEL VY VIO YT PRRVYRE YUY WA AWIWTY SXT VIPYT ) VYSIW VT TPV S o 1Y )
«l0L8000L 000000 L1208l v 0420098 Po--0botN - 30N Piti Svr TR S puipotanalatinle

3.5.1.1 Wiitery Cosetructfon Projsct Dots (DD forw 1391)., These ducu~
senta shall be peaperad in accerdascs with AR 413-18 snd thn supplementsl
tenuleenents {n Annen. B. These forms shall be sepecata from the repoct.
They shall b bound simtlarly te the fina) vepert in & sesser vhich vill
fsciiitnce tupestod dinaseendly and rassaesdly. A complats 0D Porm 1391
shall de ptepared for aach.preject, Tha form shsll {oclude & statmment
that the project Yasults fros an ICAP etudy. Docucents shall Be cosplate
48 cagquired priot te subalsetloa ts highar DA haadjyusttars. These prus ‘seming
docunents vil) vequlre feviev sud signstutes by the proser foptallation se!
honpits) offtclele. All documents shall be complate axcepd for the tojuired
eignagures.

3.5.1.2 Project Develogaeat Jrechures (PDSs). Preparation of PSRe teqalres
the AE to delinastc the lunctional rvequirements ol tie pruject ¢s telrted 6o
the specific oire. Tha AZ shall prepara 2DPs im eccordasce wit) AR 41520 ard
™ $-00G=3. Noat projects vill set require all the lorma sad checkliste
tncluded in the Tachaizsl Nanual (T™M). Ooly char isformacion semted for the
project shall da facleuded, The POMI forwat descrided {a the TH chall be used
foc vhazaver infometise {» snedad.

- - L -

3.3.8.3 Suppoctiog Data. The AR shall pravide all date seaded to puppore
the tecomminded project. All assuaptions stall be clearly stated. Calculn-
tisaed ensll De pregared shaving how sll muadars (s the project wers figuerd.
Calculations shall bde an erdezly gtep~by-atep ptogresaton from the ffrec
sessmaption to the final number. Dwscriptione of the products, wssufacturars
catalog ¢uts, partinent drawtnge and ehacches oshell also e includad a8 meaded.

3.5.2 Noo-ECIP Projacts. Projects whieh normally do a0k saet ICIP ert-
tarfo, But which have aa ovezall SR graster ¢han ene (1) shall be taltvid.ally
poskeged and fully documanced. The Life Cycle Coot Anslyels Sumeary Sheet shsll
b2 coapleted through and tncluding line 6 for all projects ot BCOs. Tach ohall

- O

Q=

.

H
1




%

grTTTEET " —-

Ye snalysed to dezeraing £ chey are f(eas(bln even (( they do et waet L0IP
criteria. Tor projects or BCOe which seet thia criteria, the Life Cycle Coot
Aralyele Sumaary Sheet, coapletely filled aut, with ell che necessary hackup
dats to varily the nuabere prasented, » complete descriptioa of the project aod
the steple wmocicisetion period shall de Lneluded {3 the vaport. Additionzlly,
theee projectes shall have the necessary docunentation prepeted, ia ecCordance
vith the requiremeats of the Conteacting Officer's representstive, for one of
the following categoties:

8. Quick Retutm oo Zaveetment Progras {QRIP). This peegrae {s for pro-
Jucts which have o tetsl coet net ever $100,900 and an ancttizacion pasziod of
tvo (2) years ot lses.

b, 0SD Productivicy luvescsaeat Punding (0SD PLP). This pr: s lor
projacts whieh have a total coek gramter chen $100,000 and en s  .sation
period of four (4) yesca or less.

fs foe projacts vhich have 2 tocal cost of sora thsa $),000 and sn aacttizettice
pesied of four (4) yaurs er lass.

The sbove programn ere describad evd Jocumontation ehall Be prepated in
sccotdance vith AR 3=4, Change No. 1.

d. Lev coat/ue coet projests. These are projectn thet the Director of
Rugineetiog arnd Housiop caa pexform vith his permosnsl. Por tha2e projests
the folloviag faforwstion ahall de provided:

(1) Ortef Asseription of the pee jact
(1) VWrief deseriptivn el the rveasone for tha wsdtficacion
{3) specific instructicas for perforeing the end{ficatien

(4) eocimntal dullar snd enecgy savings pec year

(3) estimated machoure end lader asé wmatsarisle coste. Coate shall be
caleulated for tha cucrent caleadur yesr snd so sacked. Mashoure are %0 be
1istad by trade. Por prejects that woeld rapal'r an emfecing syeten 9o that {t
will fuactiea preperly, tleo {nclude the astimated mamhours by trade oad lLadev
804 antorial coste secesssry O mefota.s the wyotam {3 thet deaditicn., Some
of the simple practical andificetione say be daveloped ea a pet unlt Mete,
As quaeple of this tyse of scdiltcatiod would be the rapeir oc Taplecement of
steas Creps o2 an s seeded benis. As & rule, hevever, ths AR should davelany
cowplece profecra, 1f ot all poesidle, tather thas per uwnit aodificstions,
Soparize sheate for asch prelact ehoving the adove inforwstiea shall be pre

pared and {ncluded {n the repace,

¢. Productivity Bnheecing Capital Inveataent Peogran (PECIP). Thia progese




. Qther. These ave gnergy conservat on opporsunfities (LCO8) uvhich &re
*eC approjciote for any of the funding prograns previously described. The
docuzancation required for thess projects will bda as irdicated by the
Comtencting Officmc's represencative.

J 3.3 Nonefemaille BCOs. ALl 2COs whizh the A% Nee consldeced Dyt whien
4re not teasidle, «wall be docuneatad 1n the report with the rassuns vhy they
vere rejected.

3.6 Report. The work accoznlishad shall ba fully doruzenced dy & tompra-
hensive rapott. The vepore shall have a tadle of contents arnd da indexed,
Tabs snd dividars shall cleatly and dlstinctly divide sections, subsecticns,
snéd appendices. The fimal report shall da presesnted (3 etandard three ring
Vinders alloviang easy disassembly and reasqendly. The rapure shsll be srranged
in the foiloving manaer:

o Cxecwtive Sunancy. The etecutive summsry shall Be seporscrely bouad.
See Annex C for sinfisum requitezents fof the executive svmmary. The sxecutive
suary shell be sudalried with the prefinsl and ticel reporta.

9 Nerrative Reperz. Contains a copy of the eracutive suctary and is
the sein %ady of the raport. ’

o Appendix, Contalns detailed caleulations and relacresca m.nerfal,
o - Separately Duad tteas, Prograssing dosusents, sempla ecsputer
sutputs, Sorpleted survey forms, eze.

4. DETALILED SCORC OF WORX: The general Scope of Nork fe intended to apply
tp cusntract effovts for all Aray hospitalas ercape sh medified Dy the etslled
Scopn of Work for aach specific fascallacion. The datafled Scopa of Wurk (s

cnatnined {a Annex B,

S. PROJECT MANAGEXENT.

3.4 Projace manapec. The A~ shull destignate & p7ojact macager to sevve
as a point of <ontact and Liaisun for all vork vequired under this coatrack.
Upon aumrd of cthis tontrace, the {ndividual shall Do ixmedlotely deeipgnected
in wiiting, Ths AR's designated project wanager mist de¢ approved by 2hu Coa—
tractirg Officer prior ts cewmencasent of vork. Thia desfgnatad fndiviiiel
shal) be zeaponaibdle for enwpleta concéinatioc of woek raquired ualer this
contract., The Contracting Officar wil) desfguate A projest menages o serve
¢s tha Covernmant'a yoint of concect and iteison for all vurk requiced undar
this enacrset, This fndividual will be the Coatractlng Officac’'s reptansnc

tetivae.,

ety
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$.1 1Installation assfetance. The Cuemanding Officer ac esch inataliation
and the hoepital Commandar viil each destignsce sn {ndividual vhe vill serve a9
the point of contact for obtaining availadle {nforastiaon and asslisting in
estadlishing contacts vith the prover individuals end organitetions &9 necasssry
té accosplish the vort cenuized ynder this 2ongracy,

5.3 Public disclosures. The AT shall meke ne publis ssrouncewenta of
disclosuren releciva to (nformation coatained er daveloped undac thts gonteace,
sxcept 38 outherized ¥y the Contractiug Otficer.

$.4 Cunferences. Confertaces vill B¢ scheduled afier cach suimittal scept
the final repore, Meecings vill e schaduled wnensver tequested by the AR ot
the Contraceing Officac for Che ressluzion of questions eor probless ancountared
{n the pettorsance of the work. The AL and/or chs designated represantazive(e)
shall be required to sttend asd participets in all confecences periinent to the
vork taquized undec this conctect o¢ direzted By the Cenctecting Officer.

5.5 Sice visits, tuepections, sad f{avescigneions. The a2, conmultarcs,

if u:pllenifc. andfor designated raprasentative(e) thereof shatl visic a-d
Laspece/invescigets tha site of zhe projecs s nscessary and required duriryg
the prepazation aud accomplishaeent of the work.

$.6 Recorde.

$.6.1 Tha AZ ehall provide & record of all slguificant cosfarences,
neacings, discuselons, verdal direcciond, celeghene couvecrsatlena, ete.,
with Ceverngnnt renragastativels) relacive tu this conceace (s wvhich the AL
and/or dasigasted reprasentatives(s) thores? participsted. Thase records
shall bq dacd and shall idantify the cuatrant nenber, and wdilicacioy
weber 12 tpplicahle, pirticipacing perroncal, sudjece disciooed and cone
clusfons resched. The AL shall forvard to the Ceacracting Ofilcer wichin
ton {10) celendar days & reproducible copy of the recerds.

$.6.1 Tha AR shaill previde s vecerd of requeste fot and/et vvcalpe of
Covatnaent=furcished satarial, euppiieca, dats, decumente, iafursstion, euc.,
vhich (f wet furnished fn & cimely masnce, would sigriffcantly topatr the
norsal progreseafon of work under this coaccact. The tecoeds shall be dacel
and shall fdearify che contract muesber and modificenion aueder, 4! apslicatle,
The AZ shall forward te che Snotractisg Ot ficer withis ceo {i0) calaadar days

o tepeoducible copy of the tecovd or receipt.
6. SUBKTITIALS, PRESUINTATIONS, AND KEVIEWS.

§.1 General. The AR shall give a brief presentacieq of all bt the
fins) oubmictel te (asteallisclen, Meepital, command, and ethae goveradint
personnel. Duriog the presestetiona, the pecsonnel {n actendaoce shall be
given saple epsoctunlity to eeX quescions aud dtscuse eny changes demad
saceszary to che scudy. A reviev coafetence will be cunducted on the tane




day fallowing tha presenzacien. Bach commant prasccced ac the review
contagzence vill be 4{s¢ussed and resolved ov action ftems assigned. The

AL shall provida writtan nociflestion of the action takan on estd comment

te 61l reviewing agencles victhln three (3) veaeks efsor che veviev seecing,

T §° encicipased thor each prasentation and review contevence vill require
approximatealy ene werking day. <The prasentstien sud review confecencus wili
be at the installatlion on the date(e) sgrecable to the Neapltsl personnel, zhe
Director of Tagineering and Wousing, the AZ and the Contracting Offlcer. The
Contracting Officer way tequite & tesudeittsl of any dosusent(s) &f such
docunanc (3> are a0t approved becssse tRey are decarmined by the Contracciag
Officar to S¢ fmaduquate for the intanded purpose.

6.2 lacerim submicesl. An fLateris raport ahall be sudnitted for reaviev
aftar couplecion of the Tialéd survey and & prellalnary andlysiz Mas Yeen pat-
forsed on the RCDs. 1t i axpected that the study will be esenntially 6023
compiece. The zepore shall indlcate the vork which hes been accosplished
te dece, tllustrace the setheds and Suscifficetions ol tha epprosshen tahen
and ¢ratatn & plan of the work resaining to cosplece the study. Iha survay
forzs conplated during the auditc shell Ve oudmitted with this rvepore. Pre=
1intnaTy caleulations shovwing the appresches tacen to ¢slculste energy and
dollar savings ol the vericus ECOs ahsll be facluded. Tha sisple srortizatien
period of all Z20a shall da calculated end shevn LR the Tepore. Any potential
BCiP prujactn ¢hall Ve fdonciffied st this time, Tha AR shall eudaic the Scope
of Work and rhe altutes of the premegotialion meeting as &n appendiz to the
repott, ‘A narzetive sutdaty <descridiag the werk and resslts to data shell
s 5 pave of this eubatctal., ODuring she veaview pecfod, the Centraceing
G{ficev's represaatitive shall ceerdinsce vith the hosplcal socmander and
the Direccor of Unginearing and Kouries snd provide the A2 with divection
for packsgiag or comhialing projects for progrsemiag purposes. A sssple
programatag document (DD Pore 1391, POB and eupporelng dats) for one ECIP
prolect shell be subnitted vich this submittal for review sod ajpwsval
prior te tha pragsracion of the sther pregruaming Jdocuserts. To the degren
poseidia, the projsce salected for the simple sublaiseton shall e typleal
of the mjority of subsequent prefeccs ¢o be eubaitted. Thio sasple shell
conslac ol complece project documentsties with prisary wwhesis ¢a forsat
and masner of prescaterion rather then precise sccurecy of cast siciaazed
and mecgy saving data. The AZ shall clasrly {(°:izate ar the tise of sud-
sittal any ftems dubsicted which should da recalned. An exesple would be
ths cospiated aurvey forms. 1tems chat oce 2o Ve ceagalned ehall Sa Yound
1n a etamdard theee ¥ing bhinder wvhich will allov tepente! disnssemhily and
teatdeshly of <he astesial coatalaed vichin,

6.3 Prefissl submiteal. TYhe AL shall peepsre ead gubwit the prefimnal
capoce whan ali of the vork under this countrsce Lo cenplate. The AZ #hall
suosic the Scopa of Vark for tha tascaliecion stucied and the afeuzer of the
ptenegotistion mmetiag as au appandix to the submictal. The eudbmitceal shall
contaih 4 natiacive pummacy cf coseiuniens and cetommandatisne, together with
all cav sad suppatcing date, sethods uired, sod anurces of (aformation. The
tapott shall Sntugrata al) eepects of the erudy. The resort shall fociude en
evder of prierity by 3IR in vhich the vecommended E00s a%uuld Ba azceaplishad,
Coaplated programming end isplessntation decusincs for all tecssmeadsd aev and
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teevalusted projects shall de tacluded. The progresaing end isplesentstion
documents shell be vesdy for reviev and signatura by che instailetion coanander,
The grafinsl submittal shall Sa bound fr etandsed thiee ring dinders vnich wiil
sllov tepcated diesesesbiy snd resssambly. The prefinsl subeittal sheli de
srvengad to include s sepecately bound Bxecutive Suemary, te give & beief over~
viev of vhat was asccouplished snd the results of this etudy weing graphs, tobles
and chatca as such as posaidle, the narrative rteport coataining a copy of the
Executive Summary at the beglaning of the valuae and desceiding in detafl what
ves aczonplished end the rasults of this study end spsaadices to 1aclude the
detailed caleulstiooe and all backup material. These 3ay De £n more then one
voluse su necaseaty. PFrogramming sad isplesentation docweentatlon shall Ye
separately Vound in a stesdard three ting dinder vhiekw will allow repested
dienenemhly and ressaembly. A list of all projects and LCOs davelcsed ducing
this atudy shall ba lncluded in the Rxecutive Suamary end shall include the
folloving daca from the Life Cycle Cost Analysis Sumsary Shadt: the caet
(cosectustion plus SIOR), the snnusl enecgy savings {type snd ameuat), the
sanal dnllat saviags, the SIR and the enslysts dace. Yor sl) prograsaed
projects also inciude the yeae i vhich &t {s gprogrenaed ond the prograrred
year cost. The afuple seortizatien seriod shall also be ehdwe fec chese
peojicte and tCOs.

§.4 Pleal sudbsitesl. Any revislors er correcifoae tweultisg from coaments
oade durifp the teview of the prefiasl eubnittsl ot during the presentation
vill be fscecporated fato the finsl subetztal. Thesa tevisicnn ev cecractienn
nay b ga the form of fsplacement pegas, which asy ba iscerted 13 the prefinel
sudaittel, of complete nov veluses. Pen dnd ink changes ot ercaks sheats will
80t ba scceptadle. If teplacerscr peges ave te be fasued, St shall be clasrly
stated vith the preficsl subeittal that the submicted Jecusents will e changad
enly to coply with the comments made during the prefisal confercace snd that
the volumas fasued at tha time of the Preffnsl subatttal should Ye tetained.
Tulluce to do 89 vill require rewudnisetee of the co¢pleta voluses. 1If aev
volumes ace eubraitted, they ehall be 4n otanderd three ting winders te allov
for repasted 4isoveeably and reseseadly ond ehxsll ccatsin oll the lafoseacion
prusentad ie the prefinal vepors wilh sny secaseary changas sada. Detatled
fostructions of what to o wizh the ceplacemant pages sheuld Be secutaly
attschad te ch: teplacement pcgee.

7. OPRRATION AND MALNYENANCE INSTRUCTION., The AT shatl prepare s ane-day
{nattueciosal course fov the mechanles) snd aluctrical eperaties and mistraanca
pecsonnel to explata pesibla energy sevieg potentiela due to sodiffed equisnent
an! eystems operatioa, Tha course will féancify speratiomsl freas doted during
the sudte, which wvili affect snergy conservatien, sod wtl) explain the eaviags
poseidie. Thia course will ba held nese the end of the atudy petiod at @& tize
sgteeadls %o the AL end the Coutracting Ofticer's representotive. Thie tourse
(8 {n edZicion to the formrl teviev and presentatlens fequited fer the subels-
cela. An suclfne of the topice thet will be covared ahsll Be subsitted with

the prefiral submtttal.

C-14




§. ENTRY AND ¥XIT INTERVIZWS. The AZ and the Cancracifng Offizar’s tepresens
tative shall condutt entty and ex{t t{atetviews with the Dirvecter of Unginaering
sod Rouolng and Hospltal Conmender before starting vork st tha factlity end
sftef complation of the field werk. The Conttseding Officer’s representutive
shell Jchedule tha {stetviews at laast one (1) vesk in advance.

§1 The ancey fatesviews shall thoroughly desceide the intended precedures
for the wurvey. An 3 sinisum, the intersiev shall cover the Pellnving points:

4. Schadulee.

t. Nemas of mergy analests who vill be conducting the site sutvey.

v

€. FProgoged vorking houra.

¢, Support Tequiresents fraoe the Director of RBagloeering and Housing aad
heepital personnel.

¢. Lisitatiosa imposed dy hoepital opervscicns.

6.2 the exit intetviev shall include & thortough deiafing desctridiog the
vory aceonplished, prodlems encountered, probadle sceas of energe coasecvacion,
end any follow-ou sfforts vhich say be¢ Tequired. The luterelew shall ales
salicit input snd advice from 2he Dirvector of Laglauewcing end Heusing and
foapicsl Coemsndar,

9. SERVICES AND MATERTALS. Al services, susteriels {extept those specifically
enuneratod te e fucniahed by the Covermment), pleat, labae, suparintendance
sad travel ssceasary o patfoon the wvotk sod render che dats requived undet
thie econtract shall be included sa the lump eum ptice of he contrest,
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SR & JN «




ANNEX A

SNERCY CONSEIRVATION OPFORTUNITIES

Keating, vantilating, aad ofr condictoning

i« Shut oft afr handliag umices whenever preafble.

2. Reduce atalée sir {ntalks vheo air must be heated or cooled before use.
3. Radute volume ol alr efrculeted threugh alc handling uatts.
6. Shut eff or seduce apeed of room fan ecoils.

3. Shut off or reduce scairvell Neoting.

€. Shut off uaneeded clrculating puepe.

7. Reduce Wunidification to alaliaus tequirements.

8. Reduce tcodesaer vatat campetatura.

9. Cycis fasne aad puape.

10. Reduce puapiag flov.

L1. Reeet tharmoeceze highar duricg cooliog snd Jover during heating.
12. Repatlr svd melatuin atasn Lisee and sceom tzaps.

13. Use damper costrols to eshut off ale to unoccupled sreme.
t6. Reset hot and cold deck tamperatares Maeed o areas vith grascest med.
15. Rsise chilled vacer temperatuca.

16. Shed loads durteg pesk alectrics) use periods.

17. Use sutside alr for fres cosliag whenever posaidie.

18. Reduce Tehsaciag of cocled alc,

19. Recovar haating or ¢oaling with ecergy vecovecy uafcs.
20. Reduce ehtlled watar clirculatead during light ecoeling loeds.
2. Zascelld afsfaun s{zed motor 2o meet losds,
22. Eeplace haad valves with ectomatic .omctole.
23, Isstall vacfable alc volume coattols.
26, Lasulate duccd sad piplag.
15. Eiinlsate ciaultanenus heacing and conling.
26. lascsll night eetback centroala.

17, Clesa cefle.
10, ratozais ifcavs.
29. fepalr and/.¢ majatats sl handling centsols.
30. Mulci mpeed/variadle spued cosliog tower fans.
31. Uee cantesfugel chillars {natead ef sbsorpticn chlllere.

§atler pleac

i, Reduce sceen dlatciutien pressure,

3, St off stear to lauedery when sot in vee.

3. lacrasee Dslier eflfciency.

4, Repale, replace, or L0ecAl) coodensatn raturs epsim.
$. Ineulare Meflar and bolierv plolng.

6. 3$utsll eiscomiter. . . -

7. lascall ﬂrt"mheaur., ""‘U&-#“-ﬂ ‘U""‘ﬁ"

€. Check imfler watet chesiacry jprogrie,

¢, Crass hefler tubeo.
19. Dlovdowu zentrnls,
1l. Batler sad ehilier costrol moifficiifons.
11. Cuamce Maifoldiog of chilleca,
13. Wager trestsent to prevent tude feultag.

el R T
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&tghting

L. Shut eff Lights vhen net acedes.

3. Nedute lighting levels.

3. Qevise cleaning sehedules.

. CQenvert e entrgy .flictlene aystams:

Juilding caveleope

L. Reduce fn€ileration by caulking and veathersteipping.

1. lwncsll storm wvindove or doudle pane wiadows.

3. Iantell roo! tnaulatian. .

4, 1aatall leading ¢ock seals,

3. Inntell vastidules on entrences.

é. Redute viudov heat gnin Dy solaz shadieg, screaniog, cutialins or di{ads.
7. Tlaatsll wall tasulacien,

ll_cctnc.) squigurnt

L. Shut off clevstars vherever poistbla.

2. St oft pueuastic tube systam vhanevar poseible.

3. lastell capecitars or gynsherndue mdeaty te 1accesee power factor.
&, Uie sserpgency genecatoc R6 reduch paak deanad

$. $had et cycie aleckrical lceds o teduce pask demsnd.

6. Balance loads. .

7. Reducte traaeforwer lossss by proper loadiag ead bslamciag.

§. Coavert to erazgy offlcient motote.

Piusbing

1. Redyce dosestic Mot veter trapsfatute

2. Repele snd maincala hot weter and otesm piping imsuletise.
3. lastell flow centeictors.

&  lantall faucele which autowstizally shut of! watar flov.
$. Decestialize hot wete? hatting.

§. Adi pipe iasularnioa.

E_uld 94

3. Iestail heat reclseizfon sysitem for laundey wmesh wmier,
2. Inscell hese reclosarion eystes on dryars.

3. lastall Rect teclosacion eystss on itose.

4, lsstall thearmal fiuid Peatwd ejuipment.
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Xitehen

1. Shue ofl raage Mood exbaust whenever poesidle.

3. lootall Mgheefficlency s2eam conzrol valves.

3. Shut of! muipment snd appliances vhenever poeaidie.
&. lnotill sekeup ate susply for exhauset.

5. Isecell heat reclamstioa system Cor axhaust Neat.

6. tuen off lights in coolers.
Hiscellaneoye

I. Isscell facimerstor and heat tceo;cry system.

zl

Lsetell computerized energy moniteriag snd concrol system.
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ANNEX §

AZQUIAED DO FORM 1391 DATA
[}

To factlitete ECIP project apptoval, the felloving supplewentsl dacs shall be
provided:

6. Te title bloeck elearly {danctify projects sa “CL?.°

b. Cosplete duscciptlon of esch teom of wook te be sccewpllished {neluding
quantity, squate feotsgs, stc.

¢. A unpt'ohmtu flet of buildings, toves, of scess including duilding
suzbats, squere (oot flcot ates, desigasted temporary or permanent, and veags

(sdmiaistratioc, patfent trestment, eec.).

d. List refarecces, sssusptions sod provide calculatlons to support dallsr
and energy saviags, and Ladicete say added costs.

(1) If s specific dutlding, weae, or aten (s uaed foc senple caleula-
tioss, iéasetfy Wildiog, 3084 at area, categery, srieacecina, squate footage
floor ates, window and wall avea for ench @xposute.

(1) 1lderttly veacher deta soures.
(1) ldentify fefiltratice sasuaptises befors and sfter isprovements.

¢4) Provide and Justify fnslde tmperature profiles defare aad alfter
recrofit. loclude osutce of @pertine sod damnaetrete ssvings clataed by work
assple technlquea. (deatify aay special or ecitical esvirotmanesl coaditions
such as preasure relatioasnips, @heust o¢ outside slr quantities, tempatatures,

hunidicy, ete.

¢. Claims fov Yoller efficlency taprevemestn esual fdeutily date ro eiponrt
peesent sreperly sdjustal Boslse cperstios snd fututs wpected affictesey. I
full reslecanant of deilers is Isdicsted, axplaio relectiow of sitermatives aueh
as teplace burveve, mpofusctissisg caotrols, etc. Asscasment 6f the complete
extsclog lcatalletlen ta requited te mike sccuvate dederwisatizng of taquicmd

cattofit dctioss.,

£, Lightiag retrefic projects mct fdeatify ousber and tyne of 2iseeras,
sod vastage of ssch fizture belng daltted asd isstnlled. Mew lightliox emnll
be caly of the lavel to waet curreas ceitees. Llang cheagee lo wiecliegs flatutae

fistures {8 sot cossidered au RCIP type project.

An PCIP Life Cyele Cost Ancipels Swmmary sheet ss ahowa (3 the TCIP
Cuidance snall ba provided for the ceapiate plojezt and for esch feecvete patt
{ezluded 1o the project. The $IR v applicable ta el} seyvents of the peojert.
Suapateing docwmentatiea coasieting of beeic engineering and ecduomic ealewlac
ttane shoviag Mov sericge waze datsrwined ehalil de fecivded.

2.
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A, The 00 Perm L1391 face shaet ahell include, far the cosplete projece,
the sanval dollos sad MBTV aavings, SIR, simple amercizaties pertod «nd & stete
wetie acceeting thae oll bulldtngs and retzoflr actfens will be (n setive uee
threughuut the swortizstien peciod,

§, The calendar yesr in vhich the tost were caleulated shell Ve clearly
shevn en the DO Feorw 1391,

3. The five (5) digit catagory ¢oda nunder for all £CIP prefeces developed
undat this scope of verk Ls 80000,

-
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ANNEX C

FRECUTIVE SUMMARY CUIDELINT

1. Iscreductien,
3. Precant tnergy Coasuvaption.
o Total Aanval Baergy Used.
o Seurea Lsergy Cansuaption,
tleccrieity < TV, Dellars, BTV
Puel O} = CALS, Dollars, JTV
Natueal Cus = THIAMS, Dollava, ¥V
Prepene ~ GALS, Collsrs, TV
Othar - QrY, Dollave, ¥V
o 8cestout of Luergy Consugptiosn.
3. Bisterical Coezgy Consusptios.
4. [Lsacgy Coneecvatlon Am!ylu..
o UCe Iavastigatad,
o 203 Retonvesced.
o BCIP Prsjecce Developed.' (Provide i1s2)*
o Other Coargy Conservetion Projeccs. (?Pravide et)*
o Operscisaal of Peliiy Change Racommesdecions.
4 Teclude the felleviang dats (cos the Life Cyzle Coot Adalysis Sumsary
gheatt the cost (cowstruccion plus SIOR), tre soauel enargy saviags (type and
ssavat), the aamal dollsc savings, the SIR scd the analyeis date. Vot nll

pragramsed prejects aleo faciude the yosr ta vifeh fc 1o programed and che
programed ymar cost. Show the sisple asoctsierion pevied for all 200e.

$. Rasrgy and Sest Javiago. ’
o Totel Pecestial Taergy Saviags.
o Parcencage of Inergy Cosserved.

o CLatrgy Vsa end Cost Bafore and After the taergy Conancvaclion
Gppetrunitien ore leplesentad.
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€. Zncrgy Plan.

. § Project Breakouts vizh Toes! Cost and Stx.

¢ Schedule of Energy Conservatien Projects.
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ANteN “p”

Darnail US Arny Hospitgal
Fort Hood, TX

1. Ganeral Deseription:

#. The work to be accomplished under this contract rodification shall
consisc of performing 3 detailed energy study for Darnall US Army Comrunity
Hospital, Fort Wood, K.

b. The buildings to de included in this vork are Buildings 36000 and J6CAL.

¢. The exterior paghing lighting and Heliped Yighting for the hotpial are
also fncluded in chis wark,

d. Tha boller plant and chilled vacer plant that aerves the hospital, Bullding
36000, is phvsically located in snd dedicated te sesve Building J4CID and shall da
incicdad in this work.

e. The hospical dbuilding 36C00 s basically 8 six story facilicy, originally
senstructed {n 1966, of approxinmately 215,000 square feat. Subsequant P4
cenntruceion has anlarged the hospical to spproximately 503,000 squure feec at
tht preanent.,

£. Building 36001 s & converted madical darracks Huilding which acw contains
varisus hoapltal relaced funations such as: derrmatolozy, sllergy and varicus
sdministrative functions. The building vae constructed in 1960, theee siories
and % basereant, ef apprevisately 45,000 square feet,

2. Dezailed Requirumenty:

s. Feasidle projects or £CO's with a $IR grearer than or equal to 1.9,
vhich do noc quolify foe ECIP, PCLY, or MCA funding and whieh could be 1e:lenenred
by the facility, shall ba documented on DA Fora 4283 with the nezessary swatches
and Seplementatica iastructions as requirad in the Cenaval Scope of Work, Paca-
graph 3.5.2.d. & fesstbla projucc 44 one vith simple payback vithin lite
axpactancy, or 25 yascs, whichever is lLess,

b, This scudy must identify pocencial ancrgy conserviation opporcunitivs
which are fessibie projects as that term is defined in Paragraph 2a above,
vegardless of the implenmencatics cost.

¢. The A=E shall idnclude 14 this study ECOa resulting from operagicasl
proccdure changes of boch hospital personnel und matucenawe and aperating
personnel vhich includes major medical equipmunt, as related to energy wse.

d. Rofarence Cennral Scope of Work, Paragroph 2.4 Dalece i its enefrasy,

e. MNufarence Cenural Sccpe of Work, Parvagreph 3.1.2. Daletn {n its entirecy.

£. Rafareace Cenural Scope of Work, Parsgraph 3.1.). The A-E shall
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‘investigate each sony and/or ares syszem. The actual survey nust de »a suffacieat
detail to ensure that & Pinal report and the projects gereruted ate complece aid
are 3 ~lear reprasentation of the hospital., Flov measurements may bo token elther
lf ;:ogdwc:vork on & xone-dy-rone basis or at each difiusa,, 2t the discretsan of
the A-L.

8. FRoference Ceneral Scope of ‘lotk, Parajraph )} 2 Cowputer modeling of
Suflding 36001 is not requived bur the A-E shal) use Nis owr. diszietion and may
wie 8N approprinte computer programw, alenough hand calculacions will suffice.

h. Reference Ceneral Scope of Nock, Pacagraph 3.5, Am EMCS {s ir operation
ac the hosvatsl, presently controlled by a Honevvell Jelta 5100 Computer. The
system operation is mainly a nmonitoring systes, with vary little conttol
capadtlicy. The A-E {3 to study the existang systen conf{giraticn and detemine
sd¢dataonal functions that can be added to the existing system that will save
tooms, ate , ot deternine if # new EMCS eystem should de installed to a2complish
these additional functions plus tha original functions.

{. Referance GCeneral Scode of Jork, Paregraph 3.5.1. Thers han been ro
pravinus eaerly study parforzed for the hospital, tharafore, there nre nno exi+tial
projmcts ox £COy to be updatrcd,

J. The following ECOs are o be addad to ANVEX "A':

(1) Inveccigata faarssbilicy of swall, individual boilers arn end soincs
stexilirers and bhod pan washers in liau of using plant stean. Evaluate
the locses in gcean lines fornh souzce to point w/s point steen production.

(2) loeestigate the faasibility of hest reclamation of chiller conderser
vater from prehaating of domercic water (veducte operating of coolian tower fary).

k. BCO rurker 7 under Soiler Plant shall read "Ingealli alr anl/or mskeey;
watar prehester”.

1. 1Investigace thoroughly ECO numdber $ under (uilding Involope. This is a
deftciency and knoun sres of concern.

n. FKeference Gensra! Scope of Wurk, Pavagrash 3.3. All ECIP and HCA pro'ecty
aball be taftdally svaluated as FY 59 projlects. Redesignasion of the program yedr
for esch project will be made during the lnterin Submictal Revicw, if nesessary.

n. Refersnce Caneral Scope of Nork, Peragraph 7. The A-t shall prepara ond
submit fce approval and Instrucrional Caurse vutline and handout vith the Preiinsl
Submittnl. Afrar approval of this outline and handous, the A-E shall conduct two
one day, fdenticél tastructional courses for the Muchanical and Electrical Operas
taon and Maintemance personnel, The coursen shall be scheduled to secorradace
8!l shifc emploreus., One of the {nscrictional courses wil) be vide)r recorced by
Fure Youd pavsannnl utllizing Govera—ent equipmeat  This video tecording wil.
become tne propecsy n! the Covernrent,

&

9. The farral Prefinal Subeizial prese~cation vill du vides record 3 by Tere
Hood personnnl ueiltzing Goveenment cquipuent  This video tecneding v.ll beconre

the prope:ty of the (lavermwent,
o2 : 'l
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p. The aef will not e required to intut tad 159LTA anto e U rreant
138 Tecceasny Syatem,

q. The A=€ vil)l not e required tu pregare Ervaronrenzal itpscis orv
Assassrents of sn; ECIP or PCA ©r any other prosect developed duzang thuis work.

7 The Goverrmant furnished (nfor=ation to bde provided to the A-f shall inglude
«% & mininun, but not liaited 2o:

4. heay Pacilicies Energy Plan.

b, ETLs 1119-3-282, Energy Conservaiien, 11.0-3-3%¢, leterior Sesign
Temperaiures, 1110-3-303, Stairway Design Requirerents for Hospitals, 1130-2-314,
Hold Opua Devices for Cricdcal Care Avuas or US Army Medicel Facilities,
1110-3-1318, Procedures for Programming Enecgy Monitoring and Control Sysiens
(EMCS) funded thrsugh tha MCA Program; 1110-3--330, Cocrdiwation of Tiidisy
Syscers for Health Care Tacilitlies, 1110-3-332, Iconomic S:iudies, 11.Ce3-335,
General Plannirg/Ceuign Criterda Scandards for Medical Fasilities, 1liCel-ld.,
Invetior Medical Casign Conditions for Army and Aflr Fozce Mudical Faciliitias.

¢. DCD Construacicn Criteria Manual 4270.1-~4.

d. Erargy Consurvacicn Invastment Program (ECKP) Culdence, date L3 February
1985, {Chsnpe to Caneral Scope of Work, Pavagraph }.3.2).

e. Inforrzation on exiuting LNCS Scudies, Dzsigng, Consrnruectior Contrae:s,
or Opecstion Systensy.

€. T™ 5<78%, Enginearing Wescher Dats, T 5-200.3, Projecc Jevelspnarn:
Srocrure, T 5~-Bl5-2, Energy Monitoring and Control Syutams (E1C3), aed M
5-843¢-2, Arny Hesleh Yacility Design.

g AR @15-18, Milfeary Construction Arzy (MNCA) Progras Developnent,
AR 415-17, Cost Egtimating for HMilicary Programming, AN 41920, lonsteuctisn
Project Developmant and Dedign Apprevsl, AR 415-28, Departmant of the Arey
Fazility Classes and Construction Jatcgories, AR &l5-35%, Cengeriition, Minse
Coascruction, AR 420-10, Guneral Provisines, Sryanizetion, Furctions, and
Parsonnel, and AR 3-4, Change No. 1, Department o!l the Army Produetivity
Inprovesent Program,

h., U Pamphlet 420-8, Kesources HManagemant Systen.

1. HDEP-34-076-D-M2, Prelininary Survey ianl Featidility Stydy for
Enerpy Monitoring snd Control Systam.

4. HCEL €1 22.02), Stindardized EMCS Fnergy Sdvings Calculatfons,

. The latesnt applicadle Engincer Improvemant Recomwnlsticns Sysiun
(E1R3) dulletie.

L. An exanp'a of 8 cortractly gorpleted prograsming docurere of an “CIF
projece for a FULSCOM tnstallacion,

4. Any other stuif{es, 33 appropriate and avatladle.
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4, Deliveradles:

a. The follewing specific deliverables wiil be deveioped and subnizzed
as follovs:

(1) Interim Sudmittal: Onc hundred-sixty (160) calendar Javs after
receipt of the Supplewental Agreement, the A-E shall wubsit the Interir Pepsr:.

(2) Prufical Sub=steal: Stxey (60) calendar days after resslucien of
Interim Subnittol comnents, the A=L shall submit che Prefinsl Keport.

(3) Final Submiteal with Prograsming Docurenss: Thircy (30) taleriar
days after resolution of Drefinal Submittal conmencs, she A-E shall subasit
tha Tinsl Repoctt vwith Fingl Prograsning Documents,

{(4) Coveramoat tavies tiro for each sudeit:al nhall not exceed forty-
five (45) calardar days.

b. The nuaber of coples for each subnittal is: (See attached sheet).

¢, The nueer of copies as requited by paragraph &b adove shall de rmailed
ditectly to the f{oliowing sddresses:

Commarder, US Arny Exganeer Diviston, Soustuestare, ATTN: SLOED-M/
Mr. Care, L1i¢ Corraria Street, Uslles, TX T78242-0216

Cozminder, US aArmy Enginear Division, HunZivillae, ATIH: HERRS.¥0/
‘Mr. Canus, P.0. Box 3800, Hunrzville, AL 35837-4301

#Q, USACE (CARN-£CZ-E)/4r. MuCarty), Washingeton, D.C. 2014~1000
Commander, HSC, ATIN: OSC-HHLC«F, Fort $San Pouston, TX 28234

Coraunder, Logistics Evaluation Agency, ATUH: DALO-LEP/NAJ Huodtel,
New Cunbetriand Ary Dapoc, PA, 17970-5307

Coeminder, FORSCON, ATTN: ARENISE, Fort McPharson, CA W30

Cornaader, 11t Corps & Yure iooad, ATITN: AFCF-FI-i20, Fore Houd,
X 28344

Commsacer, Dacnatl U3 Army Comruniey Mospital, ATTM:  QATR.LUG/
LTC Bulla, Fort Hood, TX 76544~5057

Corminder, S Aray Eaginger Disgrict, Ford duseh, ATIN: SKFID.rT/
Me. Paul ox, Fort Horsh, TX  7ulC2-0)0
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Aprit 1, 19e¢

ENERGY SURYVEYS OF ARMY pCSPITALS
ENERGY ENGINEERING ANELYSIS PRCSPAM [ESAP)
DARNALL V.S, APMY CCMMURITY WOSFITAL, FORT MCOD, TEXAS

PRE-NEGOTIATION CONFEIENCE “INUTES

A Pre-tegetiation Confereace wis ne'e ¢t Dernall U.S, beny Lo-mun ey
Kospital located at Fort kooc, Texds en Thursdey, Mires (B, 1983 & Tase
0f confarence attendees is atiached, Tre foliowing garigraphs Cesi»ile ine
substantive issues discussed,

Me. Pas) Cox, FWD CO% Project Manager, read the Detailed Scope ¢f Wweore,
Annex “N", so that the contents cculd ba drscussed.

It wis noted thas in Peragraph 14 of Anrex “0* Bu‘‘dirg 36201 15 actuiily
three (3) stories, and rot sne (1) story &5 currently indicetes.

It was roted during the discusston of Paragraph 25 that the new 1P
eriteria would de included in thisz stuly.

Sltrough new apslicatiors of solar ereryy dre nct to be acZresiec, the AL
-1;3 consider operation saisterdnce ¢f the existing solar array (Farggeash
).

The AS eecuested that the se~-iod of smrvice fir the Pre-Fing! Sut-ittal te
changed from forsy-five (<2) calender dés8 %0 sixty {6C, calencar dijs.
Everyenn agraed and this chinge was made.

The AE was femiliar with the Geas=al Scope o7 WNork 39 dfroussisn weg o2
requirec.

The Af requested the assistance and invalvemeat of the factlity perscenel
$0 that & ustful product resyits vrom the study.

The AT arswe~ed scme Guesticons regdrding the leagth of the field su-vey ard
the numter of pespla {nvalved, etc.
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DARNALL ENERGY A.DIY
FRELNEEOTIATION MEETING
MARCH 28, 1585

Paul Cox

Jeé F. Fritg

geady Lyrn

tigncy Noerey, Lol

{cuis J. Hansen

“homas £. Small

Col, Ken Jayne

Shelcon §, Gerdon
Rilan J. Giesbrecht
Shannor R, Anderson, )
Jona Zasterwood

gill 7. Bulla, LtC

T.J. Turley

Peal Hetkot¥, Maj.
Aldert McMames

Cot. A} Braga

COMFRRENCE ASTINCZES

FWD COE - Project Mansge
0ER/Energy Branch
UEN/Energy Brarch

<]

JCA

Huntsville Division
Corps of Engiree~s

OEH

Chilton Inginearing
Chilton Ingineering
0EN-CA

OEY-EPY

LOG OACH

OEN-ERM

#FO0AC

OEN-ERM

C, SVC Srach CACH

o N

817.334.2287
é87.3274
287.7¢83
a88.80.3
283-8022
205-895-5128

267.87¢7
702-627-6¢€0
102-827.6:£0
287.38356
8r.8117
288-8722
81.87510
282-8C4
2878782
288-8770
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